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PREFACE. 



Light Eailways postulate greater facilities for promotion, cheaper 
construction, simpler working, and more lenient conditions generally 
than are applied to ordinary or standard railways; hut, as pointed 
out in Chapter I., light and standard railways only differ from each 
other in degree, and no sharp line can he drawn hetween them. We 
are all feeling our way in the matter of light railways, and the treat- 
ment of a subject which is more or less unformed and undefined 
presents peculiar difficulties. The late Mr Corrie L. Thompso 
Catalogue of Books, Reports, Papers, and Articles relating to Light 
Railways, 1895, was a most useful guide to a literature which is 
necessarily scattered and incomplete. To sift this information, and 
to collect and arrange useful matter in a convenient and readable 
form was the result I aimed at. 

In Chapter II. I have tried to give the general reader some idea of 
the principles which govern the classification of goods and the appli- 
cation of rates. Passenger fares may vary directly as the mileage, 
but not, as a rule, goods rates. Of all the factors winch affect the 
cost of goods service, distance is often the least important. It will 
usually pay a railway better to carry properly packed foreign produce 
right through from port to market than small home consignments 
picked up at intermediate stations. Not only, however, is it 
generally impracticable to lower local rates to the level of import 
rates, but attempts to satisfy the home producer by raising the import 
rates have sometimes merely resulted in forcing the foreign produce 
to find a cheaper way to the market by sea. The British agri- 
culturist's ultimate remedy lies, not in requiring the railways to 
" boycott " the foreigner, but in adopting better methods of packing, 
in combining to make up larger consignments, and in the development 
of light railways under the Act of 1896. Why— as Mr W. M. 
Ac worth once asked — if light railways are useful to foreign farmers, 
must they be useless to English farmers? In the writing of this 
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chapter I am indebted to Acworth's TJie Railways and the Traders, 
to Grierson's Railway Rates, to Hadley's Railroad Transportation, and 
to a course of three lectures on Railway Management (Calcutta, 
Bengal Secretariat Press, 1896) delivered at the Sibpur Engineering 
College by S. Finney, Manager (under whom I held the post of 
Deputy Manager) of the Eastern Bengal State Kail way. 

What other European countries have done towards the development 
of light railways has been briefly described in Chapters III.-VI. No 
system, in regard to its organization and results, offers to those 
interested in light railways so instructive a field for study as that 
of Belgian Light Kailways. They owe their development to the 
foundation in 1885 — with the express object of enabling agriculturists 
to compete with foreign producers — of the National Society of Local 
Railways, which holds the monopoly of light railway concessions, 
determines the contributions of the State, provinces, communes, and 
private individuals (a small proportion), and distributes the profits. 
Under the Act of 1896 we have, at last, secured equal facilities and 
as simplified a procedure ; but, as our Light Eailway Commissioners 
simply deal with applications made to them for an order authorizing a 
light railway, State aid is practically unknown, financial assistance 
from local authorities is seldom sought, and private enterprise is still 
the mainspring. A close parallel has been traced in some detail 
between the cost of Belgian Light Railways and light lines on the 
same (metre) gauge in India. In France the direct control of the 
light railways is placed in the hands of the Prefects, and the tendency 
is for the departments to construct the lines and to lease the working 
of them. This raises the question of a traffic formula which shall 
induce the lessee to work the light railway in the interests of the 
public, by making the amount of his subsidy depend upon his doing 
so. The Belgian and Noblemaire's formulae, Considered formula, and 
Colson's modification of it come under brief review. The consideration 
of these and of MM. Considered and Colson's controversy on the 
claims which light railways have, not only upon local but upon 
national support, as well as upon the most generous treatment by the 
main lines which they feed, cannot be without interest, and even 
practical value, to all who are interested in the light-railway question. 
The development of Italian tramways (which are — as in Belgium, 
France, and Holland — light railways on roads) shows that it is far 
more effective, in the long-run, to offer private enterprise a fair field, 
unhampered by harassing restrictions, than to afford direct pecuniary 
assistance in the form of Government subsidies. In Prussia the pro- 
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vincial and district authorities, but not the Central Government, may 
support the undertakings of other local bodies or of private persons. 
Light railways on roads are far more frequent on the Continent than 
they are likely to be in England. 

In our Colonies and in the United States, uniform adherence to a 
standard of perfection has not been required, and, consequently, the 
necessity of making light railways a distinct class seldom arises. As 
will be seen in Chapter VII., these countries offer suggestive examples 
of the cheap construction of pioneer lines in undeveloped districts. 

Facilities for the acquisition of land, and the early recognition of 
light-railway principles, wherever the utmost economy was essential, 
have already added a considerable mileage to our Indian railway system 
(Chapter VIII.). The "Branch Line Terms of 1896" and the near 
prospect of a stable exchange should attract British capital to the de- 
velopment of light railways in India. 

Unlike England and Scotland, Ireland (Chapter IX.) is no stranger 
to State aid; and, apart from mere figures, the construction of light 
railways with State assistance has been a great boon to poor and re- 
mote districts. The Irish Act of 1896 is in line with the English 
Act of the same year. 

Chapter X. devotes a brief space to traction engines, road locomo- 
tives, and other means of road transport which offer themselves as 
possible alternatives to light railways in certain cases ; and their recent 
relief from certain disabilities which restricted their use has been 
described. 

The interpretation of the Light Kail ways Act of 1896 is dealt with 
in Chapter XL 

The notion that a light railway must be a narrow-gauge railway is 
far too common. Light axle-loads and low speeds, not gauge, are the 
first conditions of cheap construction and economical working. Gauge 
is quite a secondary factor, the effect of which is very often ex- 
aggerated by the advocates of narrow gauges. Its influence on the 
cost of different items of expenditure is discussed in Chapter XII. 
Unless there are very special reasons to the contrary, light railways 
in England— short in length and making contact with the main lines 
— should be on the 4 ft. 8£ in. gauge. It is many years too late 
to wish that in India 4 ft. 8£ in. were the standard gauge, with 
the 2 ft. 6 in. gauge to fall back upon for those light railways which 
could not or need not make physical connection with the main lines 
in order to carry standard-gauge goods stock. All the ivorld over 
tJiere ought to be two gauges only, the 4 ft. 8 \ in. and the 2 ft. 6 in. 
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Chapter XIII. on "Construction and Working" and Chapter XlY.on 
" Locomotives and Rolling-Stock " (and this explanation applies to the 
other chapters also) were not designed to form portions of a technical 
text-book on " Light Railways." That would necessarily include so 
much information regarding the construction, equipment, and work- 
ing of ordinary, as well as of light railways — information regarding 
which is within the knowledge of railway engineers and within the 
reach of all — that I have simply endeavoured in those chapters to 
suggest or to recall the various details which admit of simpler and 
more economical treatment in the case of light railways. In no 
branch of expenditure is there more scope for economy in working than 
in the organization of the revenue staff — by employing cheaper ser- 
vants than would be required on ordinary railways, by making the 
duties of the subordinate staff interchangeable, and by combining the 
supervision and administration of several departments under one head 
— and yet, in Chapter XIIL, this important question is confined to one 
(the concluding) paragraph. The conditions of light-railway working 
must vary so greatly that suggestions for reducing establishment 
charges are best sought and considered in connection with the particu- 
lar systems where such economies have actually been applied (see Index 
— " Economies in Construction and Working"). 

More precise illustrations of economical construction, equipment, 
and working are given in Chapter XV. (on " Light Railways in 
England, Scotland, and Wales "), which contains short studies of three 
light railways constructed before the Act — the Wisbech and Upwell 
Tramway, the Three Horse-Shoes and Benwick (Goods) Line, and the 
Easingwold Railway. Through the kindness of Col. G. F. 0. Boughey, 
R.E., C.S.I, (one of Her Majesty's Light Railway Commissioners), 
I have been able to bring my information regarding light railways 
which come under the Act of 1896 as nearly up to date as 
possible. 

Finally, my thanks are due to the General Manager, Locomotive 
Superintendent, and Mr Sherlock of the Great Eastern Railway, to 
the Honorary Secretary of the Easingwold Railway, to Messrs 
John Fowler & Co., to Messrs Kitson & Co., to the Leeds Forge Co., 
to Mr Everard R. Calthrop, to the representatives of the Colonies in 
London, to Mr A. S. Jameson (Locomotive Superintendent., E.B.S.R., 
India), and to many others, who have kindly placed information at 
my disposal. 

w. h. c. ; 

January 1899. 
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CHAPTER I. 

DISCUSSION OF THE TERM " LIGHT RAILWAYS." 

Contents. — A precise definition difficult— Relation of other terms — Standard 
railways — Narrow-gauge railways — Portable railways — Pioneer railways— Dis- 
classed lines — Feeder lines — Foreign terms — Tramways and tramroads— Sir D. 
Fox's interpretation — Sir John Wolfe Barry's description — The term as generally 
understood— Restricted by the Act of 1868— Undefined by the Act of 1896— 
Differentiation not a practical difficulty — Differences between standard and light 
lines in degree only — The same principles of rating, etc., applicable to both — 
Importance of light railways to agriculture — Road transport as an alternative. 

Definitions of Terms. — The subject of light railways may be com- 
pared to a country which has no fixed frontiers, or to those Arctic 
lands whose northern limits are still unmapped. The reader's first 
and natural demand for a definition of the term "light railways" 
must be frankly met with the disappointing reply that a hard and 
fast definition, at once concise, exact, and comprehensive, is not forth- 
coming. 

It is not easy to determine the exact point of divergence of light 
from standard railways. One is not necessarily divided from the 
other by the mere detail of gauge, for we may have a first-class railway, 
like the Rajputana-Malwa in India, on the metre gauge, and a light 
line, like the Easingwold in Yorkshire, on the standard gauge. The 
terms light and narroio-gauge railways, therefore, are not interchange- 
able. That portable railways — such as Messrs John Fowler & Co. 
or the Decauville Company supply — are light railways is obvious, but 
they represent a limited and extreme type. 

Nor does the length or location of a line establish the difference 
between a light and a standard railway ; for a pioneer railway may 
extend for two or three hundred miles and occupy a main trade route 
— until the pressure of a growing traffic compels its replacement by a 
more substantial system — in a new or poor country, where the choico 
lies between a cheap light railway and none- at all. In richer and 

A 
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more prosperous countries, however, not only the main, but many of 
the branch and feeder railway '8, are already of the standard type ; and 
the development of light railways will take place later, serving the 
remaining and less profitable districts and consisting of comparatively 
short sections. Any branch of a great system, upon which the traffic 
is either insignificant or purely local, might be disclassed and worked 
as a light railway. Thus, in Holland, some of the great companies 
have had certain sections of their lines classed as local railways and 
brought under the lenient conditions of the law of 1878 ; and, although 
this is less likely to occur in England, we already have reason to con- 
clude that future branches and minor extensions of our great systems 
will frequently be made under the provisions of the Light Railways 
Act of 1896. 

If we go abroad — as we must, in our study of the light railways 
question — we find the same merging and overlapping of terms, and a 
similar difficulty in determining their precise limits and in suggesting 
English equivalents. Thus, the Belgian system of light railways 
consists of chemins defer vicinaux, which are generally laid on district 
or parish roads, and may, perhaps, be called by us district railways. 
The French speak of chemins de fer dHnterit local or branch lines, as 
distinguished from cliemins de fer dHnUret general or through lines. 
Other terms are cliemins de fer affluents or feeder lines, chemins de fer 
secondaires or second-class lines, cliemins de fer d'ordre inferieur or 
third-class lines, cliemins defer economiques or cheap lines, and tram- 
ways, a term which is very differently applied in one country and 
another. These lines may, or may not, be chemins de fer a voie etroite 
or narrow-gauge railways, of any gauge less than the standard 4 ft. 
8 £ in., from 1 m. 20 cent. (3 ft. 6 in), first introduced in France in 
1865, to the more general 1 metre (3 ft. 3| in.) and smaller gauges, 
which are comparatively unfamiliar to us in England, but frequently 
adopted on the continent, in India, in our colonies and elsewhere, 
Trains-tramways entering a railway station will utilise the station lines 
to some extent, stopping on the main line to discharge their passengers, 
but leaving the road clear as soon as possible, and starting from a 
special departure siding. These tram-trains or way-trains stop at 
intermediate halting-places as well as at regular stations on their line. 
What are known as trains-legers, or omnibus-trains, run on the main 
lines of railway, are always light, and are often confined to one class 
of carriage. German terms met with are Hauptbahnen or main lines, 
Secunddrbahnen or secondary lines, Nebenbahnen or branch lines, 
Kleinbahnen or light lines, and Localbahnen or local lines. 

The terms light railways and tramways are so differently understood 
in one country and another that, as will be especially noticed in regard 
to Italy, much of the available information concerning light lines 
appears to be hopelessly confused. In France a line becomes a tram- 
way if it is laid mainly on a public road. In Belgium it would still 
be called a railway. The English conception of a tramway is a line 
of rails sunk to the level of the street or road, so that ordinary traffic 
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may use the way except when trams are passing ; it implies, in fact, 
joint and not exclusive occupation of the space covered by the tramway. 
Accordingly^ the space between the rails, as well as outside of them, 
is supposed to be paved or consolidated flush with the head of the rail, 
which is grooved to take the flange of the tram wheels. Such a con- 
struction of way is provided for in the Tramways Act of 1870, but it 
is not invariably earried out. The Wisbech and Upwell Tramway, 
for example, although laid on the side of a public road, has, with one 
superfluous exception, all the appearance of an ordinary railway. The 
rail, of the Vignoles or flat-footed pattern, has a check-rail bolted to it, 
so that, as originally intended, the road might be made up flush with 
the head of the rail. But the road is not so made up because the 
road authorities did not, after all, insist upon it, and the check-rail 
remains redundant, for the track is ballasted with stone or gravel in 
the usual way. The line looks like an ordinary railway, but it is 
officially classed as a tramway. This tramway — built, worked, and 
owned by the Great Eastern Railway Company — might this year have 
been built under the Light Railways Act of 1896 instead of the Tram- 
ways Act of 1870, Two further distinctions between railways and 
tramways are generally recognised ; the latter pick up and set down 
passengers by the wayside, and they are not, as a rule, supposed to 
carry goods. 

In regard to tramways it may be mentioned that in 1889 the Inter- 
national Railway Congress, assembled at Paris, resolved to abandon 
the application of the term " steam-tramways " (tramways ct, vapeur) 
to railways on roads. Town and suburban lines, worked by horses or 
other motive power, might be described as tramways ; but the term 
cheap or light railways (chemins de fer economiqites) should be substi- 
tuted for steam-tramways in the case of all lines of rails laid wholly 
•or partly upon roads, and designed to connect different centres of 
population. This agrees with our restricted use of the term "tram- 
ways." When the average Englishman talks of tramways, he means 
town and suburban tramways, as distinguished from " tramroads." 

Tramroads are only dealt with in a Standing Order of the Houses of 
Parliament. Tramways are dealt with in the Act of 1870 [33 & 34 
Vict, cap. 78], and require a Confirming Act, even where no compulsory 
powers of taking land are demanded. Until the Light Railways Aet 
of 1896 was passed, the law specially affecting the construction and 
working of light railways was mainly contained in the Railway Con- 
struction Facilities Act, 1864 [27 & 28 Vict. cap. 121], and the Regu- 
lation of Railways Act, 1868 [31 & 32 Vict. cap. 119, Part V.] 

Sir Douglas Fox,* more than thirty years ago, understood by light 
xail ways " such as, either being branches from existing trunk-lines or 
being intended for districts requiring the development of their traffic, 
■should be constructed in a thoroughly substantial and durable manner, 
•equal in their details as to quality to the best lines, but with every 

* "" Light Railways in Norway, India, and Queensland," Min. Proc. Inst. 
&&, vol. xxvi., 1866-67* 
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part made only of such strength as to carry loads represented by the 
rule that no pair of wheels should be allowed to have more than six 
tons upon it. This would enable those lines to carry the rolling-stock 
of all other railways of similar gauge, with the exception only of the 
locomotives." He instanced the railway system of Noiway as an 
example, being " on the light principle, and of the 3 ft. 6 in. gauge. ' r 
Above high-water level the superstructure of the bridges (including 
the Warren trusses) was of timber; the station buildings were of 
timber ; the rails weighed .37 to 40 lbs. per yard ; the sleepers, laid 
2 ft. 6 in. apart, centre to centre, were of creosoted pine, with the 
round side up, and adzed to increase the bearing surface ; and the 
cost was £6000 per mile. 

Although Sir Douglas Fox's description referred particularly to the 
light railways about which he was writing, it applies very fairly to 
what we mean by light railways at the present moment. His defini- 
tion is essentially an engineer's, and ceases with the construction of a 
comparatively cheap line, but economy of working is, of course, im- 
plied. Although the example quoted is of a narrow-gauge line, his 
definition is independent of any limitation in that respect ; while his 
careful provision for the use of rolling-stock belonging to heavier lines 
absolutely demands continuity of gauge. The scope of his definition 
would have been wider if he had abstained from prescribing a 
maximum axle-load. 

Apart from the detail of gauge — in regard to which his opinions are 
very decided — Sir John Wolfe Barry's presidential address* to the 
members of the Institution of Civil Engineers, on the 3rd of Novem- 
ber* 1896, contains a freer description of what English light railways 
should be. generally. " So far as works are concerned," said the 
President, " a light railway should be similar, but slightly superior, to 
the temporary or service lines made by contractors in constructing the 
ordinary standard lines. The rails, sleepers, and ballast should merely 
be adequate for a limited weight upon the wheels of a suitable loco- 
motive, which need not be heavier for the wider gauge, while the 
earth works may be light, as the gradients for moderate loads may be 
steep. Bridges over and under roads will be in most cases unneces^ 
sary, and Board of Trade safety appliances should be greatly simplified, 
but the gauge should be unbroken at the point of contact." 

Eelation between Light Railways and Standard Lines. — A light 
railway, then, in regard to length and location, may occupy, as a 
temporary or pioneer line, an extensiye main route capable of future 
development ; or it may form a short feeder to an existing system ; 
or it may complete minor connections ; or it may be a purely local 
and independent line of short length. It may be laid on a road, 
if land outside is costly, and the width, grades, and bends of the 
road are suitable. It may be of standard or less gauge, according to 
circumstances. But, economy being essential, we shall expect to find 

* Min. Proc. Inst. C.E., vol. cxxvii. of 1897. » 
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a single line, a lighter rail, slower speeds, lighter axle-loads, and — in 
regard to staff, brakes, block- working, road crossings, signalling, 
interlocking, station arrangements, etc. — less stringent require- 
ments than are demanded on standard railways. In addition to 
exceptional economy in construction and in working, we shall require 
a cheaper and simpler legal and parliamentary procedure than that 
prescribed for standard railways, facilities of promotion, cheap land, 
and assistance — possibly financial. — from individuals, from local bodies, 
and, in special cases, from the State. 

The term " light railways " is first used officially, and its application 
is in two particulars limited, in the Regulation of Railways Act, 1868 
[31 & 32 Vict. cap. 119], which restricts the axle-load to eight tons and 
the speed to twenty-five miles an hour. The Light Railways Act, 
1896 [59 & 60 Vict. cap. 48], does not commit itself to details of this 
sort. It very prudently and properly leaves it to the Commissioners 
and to the Board of Trade to decide the claims of each project, as it 
comes before them, to be dealt with under that Act. 

A complete definition, covering all the ground, if not impossible, 
would be too complicated for ready application to every case; a 
partial definition would frequently be misleading. While, however, 
we lack a definition at once concise, exact, and comprehensive of the 
term "light railways," the Commissioners and the public are well able 
to form a very fair opinion on the claims of any proposed line — taking 
into account its objects, its posii-ion, its construction, its equipment, 
the nature and extent of its traffic, and its working economies — to be 
considered and treated as such. In the differentiation of light rail- 
ways from standard railways, therefore, there appears to be no ulti- 
mate difficulty ; and to their practical association there should be no 
serious obstacle. 

We may say, roughly, that a light railway might be (1) absolutely 
local and independent in its entertainment of traffic, or (2) contribu- 
tive to an existing main line, or (3) competitive with a main line. If 
the first condition obtains, no main line has any direct concern with 
the light railway ; if the second, the main line should encourage the 
branch in the most generous manner ; and the third condition should 
never be allowed to take effect — in fact, we may safely assume that 
the Commissioners will never permit the Act to be applied to the 
prejudice of an existing standard railway. 

As the differences between a standard and a light railway are not 
in kind but in degree, and both are intended to discharge identically 
the same functions, light railways will have to be worked, not as 
benevolent institutions, but on the same business principles as stand- 
ard railways. Light railways have been called for mainly in the 
agricultural interest. It is hoped that they will place the British 
producer on at least equal terms with his foreign competitor. Their 
success will largely depend upon his intelligent co-operation, and 
also upon their being allowed a very free hand in the fixing of 
rates. 
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The next chapter will be devoted to a brief consideration of the 
principles which determine the application of rates, the relations of 
railways generally to agriculture, and the demand for light railways as- 
feeders to tap the country districts. 

Other methods of transport, not on rails but on the ordinary surface 
of the public road — by means of road-locomotives, traction-engines, 
auto-motors, etc. — call for some notice, because they are often capable- 
of performing the very services required of a proposed light railway,, 
and later on, therefore, a brief chapter will be devoted to them. 



CHAPTER II. 

ENGLISH RAILWAYS, RATES, AND FARMERS. 

Contents. — English roads and canals — Development of railways — Statistics for 
1896 — Passenger fares and rolling-stock — Goods rolling-stock— Goods rates and 
tolls — Equal mileage principle inapplicable — Cost of service indeterminable — 
Factors affecting cost of service — Rates dependent on what the traffic can bear 
— Solacroup's statement of the rule— General classification of goods an illustration 
of it — Differential rates — Group rates — Government control of rates — Railway 
Commission under Act of 1873 — Railway and Canal Commission under Act of 
1888 — Provisions of the Act of 1888 — Statistical returns — Maximum rates — 
Undue preference — Competitive rates — Import rates and the British farmer — 
Kentish hopgrowers — Packing produce — Recent reductions of rates for home pro- 
duce — Agricultural returns — Report issued in 1897 by the Koyal Commission on 
Agriculture — Light railways required — Facilities afforded by the Light Railways 
Act, 1896. 

Development of Traffic Routes. — It has never been considered in 
England to be the business of the State to initiate, plan, and construct 
the roads and canals in accordance with a regular and comprehensive 
system, such as that which, in France, originated with Colbert and 
was perfected by Napoleon. Private enterprise has, from the first, 
determined the development of our internal communications. 

English roads seldom followed the best alignment, and were often 
steeply graded. These defects render them peculiarly unsuitable, in 
many instances, for the laying of light railways upon them. The 
fault did not necessarily lie with the surveyor, for his choice of route 
was limited by the necessity of skirting the boundaries of fields and 
estates belonging to landowners whose privileges would not yield to 
public interests. The canals, however, offered so efficient a means of 
communication, and commanded such powerful influence, that they 
constantly presented the most formidable opposition to the introduction 
and development of railways. But time brings its revenges, and the 
position was exactly reversed when the Manchester Ship Canal came 
to be made. 

The most striking features of modern railways are the running of 
vehicles with flanged wheels upon two steel rails, and the haulage of 
trains, consisting of such vehicles, by steam locomotives. More than 
220 years ago coal wagons were drawn on timber rails by horses. A. 
century later iron rails, nailed on wooden sleepers, were laid at the 
Sheffield colliery. In course of time, plate rails of cast-iron were 
replaced by edge rails of malleable iron, and the wheels were flanged. 
The history of modern railways has been dated from the construction 

7 
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of a line between Wandsworth and Croydon, which was sanctioned in 
1801, to be worked by horse traction.* Then followed Huskisson's 
decisive defeat of the canal opposition, the sanction of the Liverpool 
and Manchester Railway in 1 820, and the completion of the Stockton 
and Darlington line in 1825. But the most important starting-point 
of modern railway progress must be referred to the success of Stephen- 
son's locomotive, the "Rocket," — with its blast-pipe, multi-tubular 
boiler, and springs, — in 1829. The contrast between Stephenson's 
engine and the modern locomotive, in regard to power, weight, and 
speed, is, indeed, sufficiently striking; but it is possible that we are 
about to make a still more startling development by the substitution 
of electricity for steam as the motive power. And while, in light rail- 
way work, we revert to rails and axle-loads lighter than those that 
prevailed in early days, it is not unlikely that we shall discover in so 
modern a motive-power as electricity the best and cheapest for our 
purpose under certain conditions. 

. Comparing our modern steam engine with that of sixty years ago, 
we find that, with a steam-generating surface three times as great, 
and nearly four times the steam-pressure, its power is ten-fold greater. 
Increasing axle-loads and higher speeds have required the adoption 
of heavier rails, and these have for many years been made of steel 
instead of iron. English passengers accept the speed, comfort, and 
safety with which they travel as a matter of course. The rapid 
succession of fast trains is due to the laying of double lines and the 
perfection of the block system. Safety appliances have been multi- 
plied almost to excess. The development of through routes has 
been remarkable. In all the advantages of modern travelling the 
third-class passenger shares, for his paying value has long been 
recognised. It is now not merely economical, but almost fashionable, 
to travel third-class, and third-class accommodation is provided on 
nearly every train. The convenience and speed of the goods service are 
still more notable. Terminal facilities have been so perfected that the 
conveyance of goods is almost literally from the door of the producer 
to that of the consumer ; and in regard to collecting, loading, unload- 
ing, delivery and other services connected with the despatch of goods, 
English arrangements are far ahead of those which prevail elsewhere. 
In order to bring our appreciation of railways in the United King- 
dom as nearly as possible up to date, the following figures may be 
quoted from the Railway Returns for 1896 : — 

Capital — 

Ordinary, . ' . . . £380,073,903 

Total, .... 1,029,475,335 

Length of line open- 
Double or more, . . . 11,589 miles 
Single, . . . . 9,688 „ 



21,277 miles 



" Hartley's liailroad'fl'ransportation, p. 9. 
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Receipts -k 

Passenger, . 

Goods, 

Miscellaneous, 



Total, 



Working expenditure, 

Net earnings, 

Locomotives, . . . 

Carriages, wagons, trucks, &c, 



£39,120,865 

46,175,335 

4,822,922 

£90,119,122 
50,192,424 

£39,926,698 

18,956 
692,754 



In Messrs R. Giffen and F. J. S. Hop wood's Report * to the Board 
-of Trade, the following figures are given : — 



Percentage of net earnings on capital, 
Dividend paid on ordinary capital, 

Per train-mile — 

Receipts from traffic, 

Expenditure, exclusive of harbour, &c, 
expenses, 

Net earnings, . . . 



3*88 
4-29 

57'93d. 
32'41d. 
25*52d. 



And the expenditure per train-mile is thus distributed : 



Maintenance of way, 


. 5 54d. 


Locomotive power, . 


. 8-81d. 


Rolling-stock, 


2'90d. 


Traffic expenses, 


. 10'56d 


General charges, . • . 


. l'48d. 


Rates and taxes, . 


. 2*1 3d. 


Government duty, . 


. 0'19d. 


Compensation — 




Personal injuries, 


0'08d. 


Damage to goods, 


. 0'18d. 


Legal and Parliamentary expenses, 


. 0'20d. 


Miscellaneous, 


. 0-34d. 



Total working expenditure per train-mile, 32*4 Id. 



Conditions Regulating Traffic Rates. — Passenger fares in England 
•compare very favourably with those of other countries. A passenger 
in an ordinary American car may be charged an average of Id. per 
mile, in an English third-class carriage somewhat less; but our first 

* Herapath's Railway Journal, 29th October 189-7* 
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and second-class fares are higher than those which include the use of 
the American special cars. Continental fares, taken with their draw- 
backs and our advantages — e.g., our provision of third-class accommo- 
dation on almost every train, and allowance of 60 lbs. of luggage free of 
charge — are seldom, in the long run, lower than ours, while the barriers, 
formalities, and tedious methods of dealing with luggage, which are 
suffered on Continental railways, would be intolerable in England. 
Indian fares are, of course, exceptionally low. A third-class fare of 
^d. per mile is the highest that can be levied, and could only be- 
levied, in a country where the. wages of the railway employe and of 
the ticket buyer are extremely low. Neither the wages nor the fares- 
can be compared with ours, for in India the necessaries of life are 
cheap and the conditions are easy to the native, however costly the- 
former and difficult the latter may be to the Englishman in India. 

"With our passenger carriages, although they may be only 7\ feet 
wide, as compared with 9 feet in America, we may well be content. 
The third-class passenger now-a-days is provided with roomy and 
comfortable compartments, and finds a dining car attached to long- 
journey trains. Our goods stock are more open to foreign, and 
especially to American, criticism. If we have utterly discarded the- 
defunct stage-coach as a pattern for passenger carriages, our goods- 
wagons — these critics say — are still little better than the colliery 
trucks placed upon the earliest railways. An Indian standard-gauge- 
covered wagon, taring only 7 tons 10 cwts., will take a load of 1(> 
tons 10 cwts., and an American freight car, weighing only 18,480 lbs., 
may have a capacity of 56,000 lbs., while an English truck may tare 4 
tons 16 cwt., and not take more than an 8-ton load. The ditference- 
in stock is chiefly due to the difference in conditions. If Indian and 
American railways did not build for a higher ratio of paying to dead 
load, they would never bring their wheat to the English market. 
Full train-loads of full wagon-loads are of the first importance. On> 
the contrary, short lead, light loads, and rapid transit are essentially 
characteristic of English goods traffic. Our wagons have to be moved 
about in yards and sidings by horse-power, and an 8-ton truck is- 
quite as much as a single horse can fairly manage. There is much 
to be said, therefore, for preferring 8-ton stock, and 10 tons may be- 
regarded as the extreme limit. As a matter of fact, the full capacity 
of a truck is seldom tested. The contents may be bulky, or it may not 
be convenient to put more than one consignment in the truck, so that 
in either case a mere fraction of the full load is frequently carried. 
The division of receipts between one railway and another is based 
upon so low a minimum load as 1 ton. Economy of time rather 
than of load is the first desideratum. An express goods train may 
slip or pick up a wagon at a station, but it has no time to spare for 
dealing with mixed consignments in one wagon. Where a wholesale 
traffic in wheat, hog products, etc., is offered for haulage hundreds of 
miles from the interior to the port, full trains of fully-loaded wagons. 
— specially designed for a high percentage of paying to dead load — 



ENGLISH RAILWAYS, RATES, AND FARMERS. 11 

are essential to economical working. But in England the traffic is 
largely made up of small consignments of a high class, manufactured 
articles, mixed goods, &c, and speed and convenience are of more 
importance than economical loading. A few figures will show how 
different the conditions of traffic in one country and another may be. 
In England the goods receipts are only 51*2 per cent, of the whole, 
the passenger receipts amounting fyo 43*4 per cent. ; yet no less than 
619,081 vehicles are required for tlhe conveyance of live stock, 
minerals and general merchandise, while 42,284 carriages are sufficient 
for the passengers. In India the goods receipts make up 60*6 per 
cent, of the whole, as compared with 36*2 per cent, from passengers ; 
but 49,524 standard-gauge and 27,424 metre-gauge vehicles are enough 
for the goods, while 7078 standard-gauge and 4903 metre-gauge 
carriages are required for the passengers. The conditions of traffic in 
England demand a much larger proportion of goods rolling-stock. 

Comparison between goods rates in England and in other countries 
is almost impossible. The classification of passengers is simple enough ; 
in Sir James Allport's words, they load and unload themselves ; and 
it is convenient to charge them oii a mileage basis. The classification 
of goods, on the other hand, is most complicated. English goods 
rates generally include collection and delivery, so that comparison 
with foreign rates, which do not include such services, would not only 
be difficult but unsatisfactory and misleading ; and to express English 
goods rates as multiples of the mileage is utterly impracticable. 

From the first the construction of each railway required a special 
Act, and the new railway Acts were framed on very much the same 
lines as canal Acts. Railways were regarded merely as a new form 
of highway, upon which traders paying certain tolls would run their 
own trucks, just as the users of roads loaded their own wagons or 
users of canals carried their cargoes in their own barges. Railway 
charges accordingly took the form of tolls, and were so scheduled in 
the Acts. The supply of trucks by the traders instead of by the 
railways still survives, and the theory of equal-mileage rates — or the 
application to the same kind of goods of the same charge per mile 
throughout, a theory natural to a system of tolls — is not yet wholly 
dead, although traders must know that, of all the factors which affect 
the cost of working, distance is generally the least important. 

The equal-mileage principle, if applied to rates, would favour 
short-distance traffic most obviously and unfairly — for a charge 
depending on a short mileage could not possibly cover those expenses 
which are independent of distance — while it would be absolutely pro- 
hibitive in its effect on the great bulk of long-lead traffic. How large 
a proportion of the total expenses, even in the latter case, may be 
assigned to terminals, is shown by Mr A. M. Wellington's statement 
that they account for three-fifths of the whole rate of goods from 
Chicago to New York.* 

The equal-mileage basis of rating was thrown out by the Joint 
* Railway Location, by A. M. Wellington, p. 820. 
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Committee of 1872 and by the Royal Commission of 1876 on the 
ground that it "would prevent railway companies from lowering 
their fares and rates so as to compete with traffic by sea, by canal, or 
by a shorter or otherwise cheaper railway, and would thus deprive 
the public of the benefit of competition, and the company of a legiti- 
mate source of. traffic." It would, of course, be grossly unfair to the 
railways, but it was rejected in the interests of the public. 

Any endeavour to adopt actual cost of service as the basis of 
charge would be disastrous to the development of business. For- 
tunately, the cost of service cannot be determined ; and, even if it 
could be determined, it could not be applied ; and, even if it could be 
applied, the great bulk of goods traffic could not pay it. No one 
could fairly distribute the exact share of movement, station, clerkage, 
terminals, maintenance, and other expenses, or of interest on capital, 
which each item of traffic should bear. 

Speed, bulk, risk, trouble, quantity, regularity of shipment, back- 
loading — all these are at least as potent factors in the cost of trans- 
portation as mere distance ; and, in considering a rate, the experienced 
manager thinks of every detail. For all practical purposes he can 
reckon up the cost of hauling a train over a certain section. He 
may consider that 13d. a mile will about cover the cost of working a 
certain train (an Indian railway manager might put it at Rs. 1 a 
mile) and thus decide whether it is worth his while to keep this 
train on or to take it off. What he wants is to increase his net 
revenue. If an expansion of business offers, which will increase his 
gross earnings faster than it will increase his working expenses, he 
will be inclined to undertake it. It may not pay its full share of the 
fixed charges — expenses which must be incurred on the minimum of 
traffic, such as the irreducible permanent establishment arid interest 
on capital — but, whatever it brings in, over and above the actual cost 
of movement and handling, is an addition to net revenue ; and " addi- 
tional traffic we have seen to be that on which railways grow rich." * 

Thus it is that — having discarded the "equal-mileage" basis of 
rates, a survival of the "toll" system and absolutely destructive to 
long-lead traffic, and the "cost of service" principle, depending on a 
unit which is variable, indeterminable, and inapplicable — we arrive 
at the only practicable solution, "charging what the traffic will bear." 
The rule was thus stated by M. Solacroup (director of the Orleans 
Company of France) : — " In the matter of transport tariffs there is 
only one rule, viz., to ask of merchandise all it can pay ; any other 
principle is no principle." This, as has repeatedly been explained, 
does not mean charging more than the traffic can bear, nor does it 
mean lowering the rate after the ultimate expansion of traffic in a 
particular commodity has been secured. In the very early. days of 
competition between railways and canals it was supposed that only 
goods requiring rapid conveyance would be able to bear charges high 
enough to pay interest on undertakings so costly as railways. The 
* Railway Location, by A. M. Wellington, p. 726. 
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adaptability of railway rates to low-class traffic was not immediately 
recognised. The prosperity of railways is founded on the rule of 
trade which seeks for profit on even the most costly plant and 
machinery in quantity of output rather than in high prices, and the 
maximum traffic in any commodity is obtained by lowering the rate- 
to what the traffic will bear. 

The first application of this principle is seen in the "General 
Classification of Goods," which is based partly upon, the bulk and 
other features, but mainly' upon the value of the goods. A few 
examples may be quoted. 

Unless otherwise provided, the rates for goods in Classes 1 to 5> 
include collection and delivery within the boundaries prescribed by 
the companies at the various places. The rates do not include collec- 
tion or delivery of any article weighing more than three tons, nor of 
any article which, by reason of its shape or dimensions, cannot be 
conveniently and safely carted on a vehicle ordinarily used for general 
merchandise. 

The highest rates are applied to goods of Class 5, such as live 
poultry, furniture in cases, etc. 

Eggs in hampers or sieves (subject to a lower rate if booked at owner's 
risk), dead poultry, furniture in van bodies, etc., are assigned to Class 4. 

In Class 3 we find eggs in boxes or crates, cotton goods in bales or 
boxes, .milk, apricots, cherries, raspberries, strawberries, etc. 

To Class 2 belong cherries, raspberries, a 'id strawberries in tubs for 
j.ams, etc. 

Hay, not compressed to a certain density, comes in Class 1 ; so do 
herrings, cod, ling, and— if determined by measurement — timber. 
Potatoes in casks, if in less than two-ton lots, are included in Class 1. 

But potatoes in casks in two-ton lots are more leniently treated in 
special Class C, and firms may sometimes obtain rebates on larger 
quantities. In this class, too, we find hay machine-pressed to a 
minimum of 2J tons per truck, timber reckoned by actual machine 
weight, carrots,, cabbages, wheat, vetches, oil-seeds, rice, oats, malt, 
flour, beans, barley, and other grains. Class C is applicable to con- 
signments of two tons and upwards. 

Classes B and A are applicable to consignments of four tons and 
upwards. 

In Class B are included manure in bulk, common and fire-clay 
bricks, roofing tiles, mangel-wurzel in bulk for cattle, etc. 

Limestone in bulk, fire-clay, coke, coal, etc., are placed in Class A, 
and for these the lowest rates are quoted. An additional charge is 
made for the provision of wagons for Class A goods. 

Articles exceptional in bulk, length, or weight, or insecurely 
packed, specie, bullion, gold or silver plate, precious stones, etc., are 
carried by special arrangement. 

If the quoted rates include cartage, rebates are given for cartage 
done by the shipper. Concessions may also be granted in such 
matters as warehouse rent, siding rent, demurrage, etc. 
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To enable long-distance traffic to reach the market, differential 
rates may be applied, so that the charges shall increase much more 
slowly than the mileage. Thus, if the rate is cumulative, we may 
pay, for the carriage of 14 lbs. of farm and dairy produce, 6d. for any 
distance not exceeding 50 miles, 7d. for any distance not exceeding 
100 miles, and so on; in which case we are charged 6d. for the first 
50 miles, and Id. for the next 50 miles. Telescopic rates of this sort 
•do not overlap. But when a certain rate is charged per ton per mile 
for any distance not exceeding 100 miles, and a lower rate for any 
•distance greater than 100 but not exceeding 200 miles r and sol on — the 
rate being on a graduated scale — the cost of carriage over a greater 
•distance may be less than that over a shorter distance. It is as if a 
tradesman's offer of "making a reduction on taking a quantity" took 
the form of charging a customer Is. a-piece for 100 articles or 9d. 
a-piece for 120, To correct this overlapping, the rate might be raised 
forward by not charging less for the greater than for the shorter 
distance; or the rate might be lowered backward — on what the 
Americans call the " short-haul " principle — the rule being that the 
charge for the lesser distance or weight shall not exceed the charge 
for the greater. In one case a forward, in the other case a backward, 
group rate is introduced. The latter is the differential rate generally 
applied in India.* 

A group rate, however, as generally understood, is a uniform rate 
applied to a number of places in the same district, situated at various 
distances from any point of destination or departure of merchandise. 
By thus grouping all the stations within a certain area, petty advan- 
tages of geographical position are discounted, and the whole of a pro- 
ducing district — within reasonable limits — may be placed upon the 
same footing, to the great advantage of the public. 

Government Control of Rates. — That the application of railway 
rates should be subjected to some extent to control by higher 
authority will be admitted, but for very special reasons it would 
be grossly unjust if the exercise of this control prevented railways 
from earning a fair profit on their whole business. Their capital 
is not, like that of bankers or shopkeepers, transferable to some 
•other sort of business, but is permanently sunk in the provision of 
one thing only — the means of transportation — which, if not bought, 
is useless for any other purpose, and, if bought, must be paid for 
at a proper price. On the other hand, it must be conceded that 
railways — the destroyers of local and physical monopolies — are 
themselves partial monopolists. The inevitable quotation may as 
well be made here as elsewhere, " Where combination is possible," 
said George Stephenson, "competition is impossible." Bate-cutting 
was abandoned as a weapon not merely murderous but suicidal in its 
■effect. By one means or another — by amalgamation, by combination, 
by agreements to maintain rates, and by pooling the field, the traffic, or 

* Appendix vi. — Goods Tariff t N.W.B., India, para. 43. 
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the joint earnings — competition has, it is said, been so far killed that 
«ach railway commands certain. routes, and holds, within a recognised 
area, a monopoly of transportation. This is true in a measure, although 
the competition has mainly shifted from the field of rates to that of 
speed, convenience, and facilities of every kind, to the great advan- 
tage of the passenger and trader ; but it is only true, and partially 
true, as between one railway and another. Admitting, however, that 
railways are partial monopolists, we must also acknowledge that, to 
a limited extent, they are public corporations. 

Mr A. B. Stickney (President of the Chicago Great Western 
Railway Company) observed* that a railway is neither a private nor a 
public corporation, but what he calls a quasi-public corporation. The 
power and duty of providing highways is exclusively and inalienably 
vested in the Sovereign or Government. This implies the right and 
duty of the latter to control rates. Rates are not a quantum meruit 
for specific services, but tolls. A toll is a tax. Therefore, railway 
rates are taxes, and all the rules applicable to the levy of taxes apply 
to the levy of railway tolls or rates. 

We shall venture to dissent from nearly all these statements which 
are included in Mr Stickney's argument. It is not necessarily the 
business of the State to make highways ; a people like the English 
would rather have their highways made by private enterprise or local 
bodies. A railway is not a highway. Rates are a " quantum meruit " 
for definite services rendered. Rates are not tolls, and, therefore, 
they are not taxes. With Mr Stickney's conclusion, however, that it 
is the duty of a railway so to raise or lower rates as to produce the 
largest revenue, we readily agree. 

As providers of a public use, railways claim such rights as the 
compulsory acquisition of land and other property. As private cor- 
porations, they resent the interference of the State in the details of 
their business. Whichever position they take up, there are drawbacks 
as well as privileges to be accepted. Mr Stickney's term — quasi- 
public corporations — is not inapt ; and there must be over such bodies 
some sort of controlling and arbitrative power exercised by Govern- 
ment, both in respect of rates and other matters. Such power was 
vested in the Railway Commissioners by the Act of 1873, and trans- 
ferred to the Railway and Canal Commissioners by the Act of 1888. 

The Railway Commissioners appointed under the Regulation of 
Railways Act of 1873 could compel rival railways to take joint action 
for the public convenience, make the companies define their liability 
for damage or loss of goods during transit, enforce through rates, and 
ensure publicity of rates. The Commission was neither an executive 
body nor a court of law, but a technical tribunal. It might consider 
the complaint of a shipper on a question of discrimination in rates, or 
the demand of one company for running powers over the lines of 
another ; but, if a point of law arose, the case had to be stated for 

* Bulletin of the International Railvxiy Congress, vol. x., July 1896. 
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submission to a court of law. It lay with the Commissioners, how- 
ever, to decide whether the question at issue was one of fact merely, 
or one of law. 

By the Kailway and Canal Traffic Act, 1888 [51 & 52 Vict, 
cap. 25], the jurisdiction and powers of the Railway Commissioners 
were transferred to their successors, the Railway and Canal Commis- 
sioners. This new Commission consists of two appointed and three 
(for England, Scotland, and Ireland) ex-offlcio Commissioners. To 
them complaint may be made by certain local authorities, or by any 
association of traders or freighters, or chamber of commerce or agri- 
culture, recognised by the Board of Trade. They may hear and 
determine questions of traffic facilities, undue preference, works for 
public accommodation, the legality of tolls, rates, or charges, the 
apportionment of expenses between a railway company and applicants 
for works, etc. 

Part II. of the same Act requires every railway company to submit 
to the Board of Trade a revised classification of merchandise traffic, 
and a revised schedule of maximum rates and charges applicable 
thereto. These must declare the nature and amounts of all terminal 
charges proposed to be made in respect of each class of traffic ; and 
such terminal charges must be justified by " expenditure reasonably 
necessary." The classification and schedule, as determined by a Pro- 
visional Order of the Board of Trade, require confirmation by an 
Act of Parliament. Provisions are made for through traffic and 
through rates, and the apportionment of the latter. The burden of 
proving that a difference in rate or of treatment, as between one 
trader and another, is not an undue preference is thrown on the rail- 
way company, but the Court or Commissioners must consider whether 
the difference in rate or treatment is necessary for the purpose of- 
securing the traffic in the interests of the public. Group rates are 
expressly permitted, provided that they do not create an undue pre- 
ference and the distances are not unreasonable. The Board of Trade 
may deal with complaints of unreasonable rates of charge, and may 
report to Parliament upon them. Railways must in their returns 
furnish such statistics as the Board of Trade may require. Every 
company must allow any person to inspect the classification table, or 
buy copies, with the authorised schedule of maximum charges. The 
railway must disintegrate a rate, if so required by any interested 
person, and distinguish the charge for conveyance from terminal or 
dock charges. Rates are to be open for public inspection. 

Part III. applies similar provisions to canals ; and Part IV. per- 
petuates the Act of 1873, and deals with miscellaneous matters. 

Of the questions referred to in the Act of 1S88, a few call for 
further remarks, e.g., the statistics contained in the returns, the maxi- 
mum rates and charges, and undue preference. 

The Commissioners have not such a volume of statistics at their 
disposal as are demanded in other countries. English railway com- 
panies will tell you how many passengers and how many tons of goods 
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they carry, their gross receipts from passenger and goods traffic, the 
train-mileage of each description, their working expenses, net receipts, 
and quantity of rolling-stock. Such details are a practical expression 
of the whole amount of business done. In the average cost of hauling 
a ton of goods or carrying a passenger one mile, in the average number 
of tons in a train, in the average load of a goods vehicle, and in 200 
similar items of statistics which afford the Government of India an 
opportunity of making comparisons between one railway and another, 
and supply it with data for criticism, English general managers take 
no interest whatever. " You can always," said Mr Grierson, " get the 
average, and work it out as a curious calculation, but I do not see 
how it would enable you to get more profit, or to reduce your 
expenses, or to increase your trade." The method of the railway 
manager is to deal with each case as it crops up, and this is more or 
less true also of the Railway and Canal Commission, and of English 
railway legislation. Great Britain has, says Professor Hadley,* 
"settled down on the policy of specific laws for specific troubles." 
There can be no better policy ; it is simple, practical, and Anglo- 
Saxon. 

In discussing the Light Railways Act of 1896 later on, we shall 
notice that it requires a provision to be inserted in the Order, fixing 
the maximum rates and charges for traffic. It has often been said 
that the statutory maxima are so much higher than the existing 
charges that they are practically inoperative. The present Schedules 
probably are not so lenient, and in some cases the maxima may have 
the effect of unduly forcing down the rates. 

The burden of proving that a difference in rate or treatment, as 
"between one trader and another, is not undue preference is laid upon 
the railway. If a special rate is given to one trader, it must be given 
to all traders under the same conditions, but it cannot be condemned 
as preferential if it is the result of fair competition. We have seen in 
what way differential rates may be applied to the relief of long-distance 
traffic. It is conceivable that special rates might be quoted on account 
of full train loads and full wagon loads, and that such rates would not 
constitute undue preference, if it could be shown that traffic thus 
offered was more conveniently and cheaply handled. When, however, 
it was proposed, at the session of the Joint Select Committee in 1891, 
to carry coal more cheaply when it was so offered, Sir George Findlay, 
Mr Frederick Harrison, Mr Henry Lambert, Sir Henry Oakley, and 
other experts, opposed the introduction of rates which they considered 
unduly preferential to the large consignor. There was the moral 
objection to a principle which, in its application, would destroy the 
small traders and establish the monopoly of a few great traders. 
There was the economic objection that such consignments cost just as 
much as others to work, conduct, and convey. And there was the 
practical objection, that nobody could say what was a wagon load or 

* Railroad Transportation, by Arthur T. Hadley. 

B 
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a train load. As Lord Balfour of Burleigh observed, " it seems to us 
no more easy to say what are the contents of a truck, or what can be 
hauled in a train, than to specify any quantity by saying that it is as 
big as a lump of chalk, or as long as a piece of string, the conditions 
vary so much." Differential rates are, however, quoted for consign- 
ments of certain goods offered in convenient quantities, such as 2-ton 
and 4-ton lots. 

Again, those who sweepingly assert that railways are monopolists 
cannot be aware of the extent to which water competition — by sea 
coast, by navigable river, or by canal — affects railway rates. These 
have to be lowered towards the canal rates at certain places, and fre- 
quently give rise to complaints of undue preference. The railways 
are, however, held to be justified in quoting competitive rates at com- 
petitive points. Thus, a canal rate for grain of 4s. 6d. or 5s. might 
compel the Great Western Railway to quote 5s. lOd. between Glou- 
cester and Birmingham, although the railway maintained a higher 
rate, say 6s. 8d., between Cheltenham (a nearer but a non-competitive 
station) and Birmingham. 

Import Bates and the British Farmer. — But of all competitive 
rates, those most bitterly attacked — especially by the British agri- 
culturist — are the import rates which bring to our market grain, 
wool, cattle, poultry, meat, dairy produce, etc., from abroad. The 
railways push their way to the ports, establish their wharves, link 
themselves directly with the sea-borne traffic, and, by quoting lower 
rates than they offer to internal traffic, secure the carriage of imports 
which, otherwise, would go to London by sea. 

Import rates are the natural result of competition and free trade. 
Railways can scarcely be called upon to adopt a protective tariff 
against foreign produce, although they may be expected to meet the 
reasonable demands of the English agriculturist. He cannot fairly 
describe such import rates as premia against home production, and it 
behoves him to consider, not only whether the rates are justifiable, 
but whether it would really do him any good, or merely do the rail- 
way harm, to minimise such rates. On this point The Times of the 
4th of February 1896 offers some significant remarks, which deserve 
quotation : — 

"Sometime ago the Kentish hop-growers represented that they 
were being seriously prejudiced by the importation of foreign hops, 
and asked if nothing could be done in their interests. The company 
accordingly adopted the extreme course of refusing to carry any foreign 
hops whatever. But the foreigners met this by arranging to send 
their hops all the way to London by water ; and they found, much 
to their satisfaction, that they could do so cheaper than when they 
had to pay full railway rates from the coast to London. The result 
was that the foreigner became a stronger competitor in the London 
market than he had been before. The Kentish growers sent no larger 
supplies than they had done previously, and the South-Eastern Rail- 
way Company found that they had sacrificed an important item in 
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their goods traffic without doing good to any body except the very 
people they had intended to injure." 

It is not enough to reduce through rates and local rates to the same 
level. To "boycott" foreign produce altogether is equally useless, 
since it will certainly find another, and possibly a cheaper, route by 
sea. The fact is that the English fanner persists in bringing his 
"pig to market" — or whatever it may be — in the most troublesome 
and irregular fashion. He may be radical enough to revolutionise 
rates, but he is terribly conservative in his methods of business. At 
any green-grocer's shop we can see how admirably and yet how simply 
and cheaply foreign fruit and vegetables are packed. The difference 
lies, as Mr Ac worth* points out, between the English farmer's 
basket of eggs and the American car loads. 

English growers surely have every advantage on their side in the 
supply of fruit, for the foreign producer has at least to face two rail- 
way journeys, a sea voyage, and the corresponding transhipments. 
Yet this is what Mr Williams t has to say : — 

" In the fruit business proper packing is a prime essential ; and in 
this matter our people are, of course, far behind the foreigner. Mr 
George Munro, of Covent Garden, stated, at the Crystal Palace Eruit 
Show in 1894, that English fruit-growers were getting worse instead 
of better. He also said — it sounds incredible, but Mr Munro is an 
authority — that, * although we have continually improved where there 
is no competition, we have degenerated to a great extent where there 
is, and have so far played into the foreigners' hands, who study the 
requirements of the trade, and try in every possible way to meet 
them.'" 

Again, while the Hampshire farmer — as Transport \ observes — 
consigns one or two hundredweights of meat, all hanging on hooks 
and demanding constant and special care, there may be in the very 
same train tons of Erench, Danish, or Canadian meat, each piece 
wrapped in its own canvas covering, and so well able to take care of 
itself. Then there are the English farmers' unwieldy masses of forage, 
taking twice the room of more neatly compressed foreign hay. The 
farmers must learn to pack their produce properly, organize their 
business, form local centres, and combine in making up large consign- 
ments. In short, " the interest of farmers will ultimately be best 
served by the concentration of produce and by its carriage in large 
quantities to the market salesman." § 

In the meanwhile, farmers are being assisted by reduced rates even 
for small quantities of produce. Thus, we find that the Great Western 
Railway will, at owner's risk, carry (not to a private individual, of 
course, but) to a market, a salesman, or a dealer, butter, cheese, cream, 
fish, eggs, game, poultry, fruit, vegetables, meat, etc., in a 10 lbs. con- 

* The Railways and the Traders, by "W. M. Acworth. 

t The Foreigner in the Farmyard, by Ernest Edwin Williams. 

X Transport, vol. vi., April 19, 1895, pp. 353-354. 

§ The Times, December 24, 1895. 
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signment, 100 miles for 6d., 200 miles for 8d., and above 200 miles 
for 9d. If the consignment weighs more than 24 lbs. the charge is 
only £d. per lb. for 30 miles, £d. for 50, f d. for 100, £d. for 200, and 
§d. for more than 200 miles. 

The Great Eastern Railway* was early in the field with a reduced 
charge of only 4d. for every 20 lbs. of farm produce and of Id. for 
every additional 5 lbs. up to 60 lbs., including delivery within the 
usual limits. These favourable rates were immediately compared with 
other existing rates, but it had to be remembered that the new rates 
would only apply where certain conditions were complied with: — (1) 
The produce had to be packed in boxes on sale at different stations, or 
similar ones. (2) The boxes were to be secured by nails, and not by 
rope or cord. (3) The produce would be conveyed at owner's risk 
and carriage prepaid. (4) The box should not weigh more than 60 
lbs. The conditions, in fact, were such as were already complied 
with by foreign producers, and such as made it possible for the rail- 
way companies to quote lower rates. 

The farmer's difficulty in obtaining payment for the boxes in which 
he sent his produce was pointed out, and it was suggested that it 
could be overcome by the introduction of the " Value Payable Post " 
system, which is such a boon to India. 

About the same time t the London and South-Western Railway 
introduced reduced rates from non-competitive stations for fruit and 
vegetables in classes C and 1 and 2 of the general railway classifica- 
tion in small consignments of 1 cwt. and upwards, the rates including 
delivery by cart in London within the usual boundaries. The reduc- 
tions generally amounted to as much as 20 to 30 per cent. Some 
excellent instructions were also issued by the goods manager. He 
pointed out that if the farmers were clearly told at what low rates 
large consignments would be conveyed, and if the senders would com- 
bine to concentrate their consignments, they would considerably re- 
duce the cost of transit and be able to place a far larger quantity of 
their produce on the London market. 

As an example, Mr Henry Rew (one of the Assistant Commissioners 
on Agriculture) reported that a carrier was able to collect poultry 
from the different breeders in and around Heathfield in Sussex, to 
concentrate the produce, to consign it to London, pay the ordinary 
railway rates, deliver it in the market, and charge the poultry farmer 
only Id. per bird. In the face of this, how can it be said that English 
poultry is kept out of the market by the railway rates ? 

The London and North-Western had, so long ago as 1893, in their 
general revision of rates largely reduced their charges for the carriage 
of home-grown produce. In milk rates, the reduction was in many 
cases as much as one-third. The company's canvassers, in the course 
of their careful and wide enquiries, interviewed as many as a thousand 
farmers, and the following is a summary of their report J : — 

* The Times, November 14, 1895. t The Times, December 24, 1895. 
t The Times, February 15, 1896. 
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"(a) Number in favour of combination exceedingly few, and no 
apparent desire to alter present system of dealing with their 
produce. 

" (b) More than one half of those seen showed absolute indifference 
in the matter, except that some have taken the opportunity to ask for 
lower rates with present conditions. 

" (c) To a large extent the traffic is already provided for by low 
rates, as to which no complaint was made. 

" (d) Much of the produce, as might be expected, is taken by road 
to the neighbouring market towns. 

"(e) A considerable part is bought by middlemen who visit the 
districts, and pay the railway charges. 

"(/) Generally, there does not appear to be any really 
acute depression in the farming industry in the London and 
North-Western districts, and most of the farmers did not seem to 
look upon reduced railway rates as a cure for any depression there 
might be." 

In spite of rates alleged to be almost prohibitive there appeared to 
be a large and increasing home fresh-meat traffic from Scotland, 
Cumberland, Westmoreland, and other parts to the Metropolis. 

As an instance of what intelligent combination and organised effort 
may effect, we may note that within a dozen years Denmark has in- 
creased her annual export of eggs to Great Britain from 60 to 200 
millions, mainly through the agency of a Co-operative Association 
consisting of 14,000 members, each one of whom is a producer. It 
includes 200 branches, which undertake the work of collecting, grad- 
ing, stamping, packing, and shipping. 

Whether the fault lies with the railway rates, with the farmer, or 
with the lack of light railways, the English markets are more and 
more, year by year, flooded with foreign produce. A Royal Commis- 
sion on Agriculture was appointed by Mr Gladstone in 1893. The 
increase of foreign competition during the last twenty years, 
the consequent fall in prices, and the cost of production, are dealt 
with in the Report, which was not issued until August 1897. The 
Agricultural Returns for Great Britain, etc., for 1895, also afford 
ample information for gauging the depth of our agricultural 
depression. 

In twenty years (1875-1895) the loss of arable area has been 
2,137,000 acres. The reduction in wheat-growing— from 3,343,000 
to 1,418,000 acres — is mainly responsible for this. In twenty-five 
years (1866-70 to 1891-95) the price of wheat has declined from 
54s. 8d. to 27s. 1 Id. per quarter. Most of our wheat comes from 
the United States (which cultivates 34,880,000 acres), Russia 
(32,860,000 acres), India (26,030,000 acres), and Argentina; wheat 
flour is exported to us from the United States mainly, but Canada, 
Austria, and France also send us a good deal. The yields of wheat 
crop per acre vary considerably — 13 bushels in America, 11 in Russia, 
9 in India, 1.9J- in France, and 26£ in the United Kingdom. The 



22 



LIGHT RAILWAYS AT HOME AND ABROAD. 



following figures will show how enormous our grain imports of all 
kinds are, and which countries supply most of it : — 



Quantities of Wheat, Wheat Flour, Barley, Oats, and Maize imported 
into the United Kingdom from certain Countries in 1894. 



Countries from which 
Exported. 


Wheat 
Grain. 


Wheat 
Flour. 


Barley. 


Oats. 


Maize. 


Total, . 


cwts. 
70,126,232 


cwts. 
19,134,605 


cwts. 
31,241,384 


cwts. 
14,979,214 


cwts. 
35,365,043 




'Argentina, 


13,272,152 


8,435 


• • • 


• • • 


• • « 




Austrian Territories, 


• • • 


1,106,971 


• • • 


• • • 


• • • 


• 

CO 

o 


Chili, . 


1,764,612 


1,600 


« • • 


• • • 


• • • 


'0 

a 

1-4 


Roumania, . 


* • • 


• • • 


3,020,182 


tat 


14,167,972 




Russia, Northern, . 


52,277 


9,186 


262,567 


11,541,807 


• • • 


• 1-4 
O 


Russia, Southern, . 


16,723,604 


24,215 


19,184,553 


915,099 8,648,416 


£ 


Turkey, 


• • • 


• • • 


2,972,697 


954,311 




U.S. of j Atlantic - 
America] Paciflc> _ 


15,773,828 
8,884,417 


15,378,304 
547,182 


7,605 
1,507,146 


• • • 

• • • 


9,534,487 
36,575 


British 
ossessions. 


' Australia, 


3,651,275 


52,972 


• • t 


• • • 


• • • 


Canada, 


2,828,515 


1,195,421 


• • • 


• • • 


779,495 


India, Bengal, 


280,012 


• • • 


• • • 


... 


• • • 

i 


PL* 


w „ Bombay, 


5,069,044 


10,579 


• • • 


• • • • • » 



The rye imports, mainly from Russia, amounted to 1,009,226 cwts. 
Of 134,893 cwts. of buckwheat, France sent us more than half, and 
Russia about a quarter. Beans reach us from Egypt, Morocco, and 
Turkey, and peas from Canada, Russia, the United States, and India. 

Live cattle and live sheep are exported to us from the United 
States, Canada, and Argentina. Of imported cattle the number 
received in the Metropolitan and Foreign Cattle Markets in 1895 was 
about the same as in 1875; of imported sheep the number was less 
than half. In 1895 we kept more cattle, more pigs, and fewer sheep 
than we did in 1875, but the differences are not striking, and we may 
almost regard the home stock as stationary. Meanwhile, there has 
been a rapid increase of population, and the increased demand for 
meat has been met by the development of the frozen-carcase trade, 
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started in 1882. We imported 10,610,394 cwts. of dead meat in 
1894, of which the United States sent us 6,136,597 cwts,, New 
Zealand 1,003,318 cwts., and Australia 977,788 cwts., Denmark, 
Argentina, Holland, and Canada also contributing. Fresh beef imports 
amounted to 2,104,104 cwts., of which the United States supplied 
1,775,538 cwts., and Australia 301,896 cwts. Fresh mutton imports 
amounted to 2,295,066 cwts., New Zealand sending us 971,072 cwts., 
Argentina 585,729 cwts., and Australia 468,430 cwts. Bacon and 
hams form a large proportion of the dead meat imported from the 
United States, which sent us 2,561,203 cwts. out of 3,689,604 cwts. 
in 1894, while Denmark and Canada sent much smaller quantities. 

While the price of imported butter has been generally maintained 
during the last ten years, being about £5 per cwt, the quantity has 
increased between 1890 and 1895 by about 40 per cent., and more 
than 40 per cent, of it comes from Denmark. In 1895 we received 
2,825,682 cwts. of butter from abroad, and 1,109,325 cwts. of mar- 
garine, nearly all from Holland. 

The value of our imports of rabbits, poultry, game, eggs, and lard 
has increased from £4,522,673 in 1875 to £7,866,132 in 1895. The 
value of the egg imports touches four millions sterling. Of 1,425,236 
thousands of eggs, more than one-fourth were supplied by Russia 
through Germany. Italy — through France — and Belgium were also 
large contributors. 

We imported 17,383,774 bushels of raw fruit in 1894. Spain 
sends us oranges ; Belgium, apples and pears ; Franca, apples, pears, 
plums, and cherries; the United States, apples; Italy, lemons and 
oranges; Holland, apples, pears, and plums; and Canada, apples. 
The value of raw vegetables imported in 1891-94 averaged 
£2,801,686. Of 2,703,803 cwts. of potatoes imported; the Channel 
Islands (and this is not so unsatisfactory) sent us 1,139,542 cwts., 
Prance being also a large contributor. The extended cultivation of 
small fruit in Kent, Middlesex, and Worcestershire is encouraging, 
however, with the increased acreage of market gardens in Great 
Britain, from 38,957 in 1875 to 59,473 in 1885, and 92,837 in 1895. 
In nursery grounds there has been a slight increase, from 12,042 
acres in 1875 to 13,290 in 1895. Orchards in 1895 covered 218,428 
acres, as compared with 154,584 acres in 1875. 

Report of Royal Commission on Agriculture. — It is reported by 
the Royal Commission on Agriculture that, as regards meat, foreign 
competition has been more severe, probably, in pork — i.e., bacon and 
hams, mainly — than in other classes, but that no actual displacement 
of the home produce can be traced. More than half the total quantity 
of butter, margarine, and cheese which we consume is imported ; while 
nearly three- fourths of the total amount of wheat needed annually for 
consumption in this country comes from abroad. 

The price of wheat has fallen 50 per cent. ; that of beef, 24 to 30 
per cent. ; mutton, 20 to 30 per cent. ; wool, 50 per cent. ; and dairy 
produce, milk, cheese, and butter, 30 per cent. 
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Of the three classes of the community most intimately connected 
with agriculture — landlords, tenants, and labourers — the last do not 
appear to suffer at all ; in fact, with wages undiminished and cheaper 
bread-stuffs, the position of the farm-labourer was never better than 
at the present moment. Landowners, however, have had to submit 
to heavy reductions of rental ; in some cases they can get no rent at 
all and the farms are thrown on their hands ; not infrequently they 
have to pay the tithe without any adjustment of rental; and they 
have had to bear increased expenditure on repairs, drainage, and 
buildings. It is estimated that the value of agricultural land has 
fallen by as much as £1,000,000,000. Land has been largely with- 
drawn from the plough; sometimes it has been degraded to the con- 
dition of rough pasturage ; in other cases it has been allowed to 
become wholly derelict. The depression is, of course, most evident in 
the arable counties ; but, on the other hand, there is actually consider- 
able competition for farms in the south-west of Scotland and in Wales. 

Yeomen-proprietors have suffered very severely. Tenant farmers 
have, perhaps, suffered somewhat less than the landowners. Stock- 
breeders and graziers have been doing better lately. Dairy-farmers, 
fruit-growers, and market gardeners appear to have done better than 
the rest. *For the majority of farmers, however, there seems to be 
little hope of relief, to enable them to fight against falling prices, from 
above or from below, for their wage-bills are bigger than ever, and their 
rents have reached the minimum. 

Among the recommendations formulated by the Commission are — 
increased security of tenure to farmers, and full compensation to them 
for improvements ; the adjustment — by agreement, not by the action of 
land-courts — of rents to the farmers' returns; the relief of farmers 
from harassing restrictions in regard to cropping, and protection against 
damages arising from excessive game preservation ; the encouragement 
of scientific methods of farming, and the control of technical agricul- 
tural education by the Board of Agriculture ; the registration of dealers 
in foreign meat and its advertisement as such ; the advance of public 
money to landowners to enable them to improve their estates for 
profitable occupation by tenants, etc. Mr Channing differs from the 
other members of the Commission in considering an alteration of the 
land-tenure laws the first step to be taken towards recovery, while ten 
of the Commissioners regard bimetallism as the most potent remedy. 
Further reductions of railway rates would, in the opinion of the Com- 
missioners, do much to help the farmer. That the railways are willing 
to afford relief in that direction so far as possible we have already 
seen, but, in order to avail himself of it, the farmer must follow the- 
example of the foreigner and the colonial, and enforce — not sink — his 
strong Anglo-Saxon individuality in intelligent combination. 

But especially it must be borne in mind that, while Mr Grierson 
was able, some years ago, to point out that in England, branch lines 
of railway had been carried into sparsely populated districts to an 
extent unknown in France, Belgium, or Holland, the position in 
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this respect is practically reversed to-day. We were better off than 
our neighbours* when we had better railway communication than 
they. But now an increasing stream of wine, maize, oil, eggs, 
poultry, chestnuts, etc., flows from Italy through the St Gothard 
tunnel and France to England, so that the Lombard peasant can 
actually undersell the British farmer in the London market. That 
the foreign producer has found in light railways most powerful allies, 
cannot be denied. "To compete with foreign producers," was the 
avowed object of the Belgian light railways. But the development of 
minor railway communications in Great Britain has been arrested by 
obstructions which no small project could successfully overcome. It 
has been necessary for every railway to face most costly investigations 
before Private Bill Committees of first one and then the other House 
of Parliament, and to satisfy the demands of opposing interests, 
before an Act could be obtained authorising the construction and 
working of the line. Then the regulations of the Board of Trade 
were applied as rigorously to a small and poor line as to a great 
system with an enormous traffic, so that — as the Hon. Secretary and 
Manager of the Easingwold Railway observed t — far from encourag- 
ing small lines in the interest of agriculture, "Parliament and the 
Board of Trade block the way instead of clearing it." In the matter 
of rates, no better terms were conceded to the branch than to the 
long-lead main line. Thus it is that, unless he owns a cart, the 
villager must either depend upon his own legs, or await the coming 
of the carrier, to take him to the nearest market-town, and the want 
of an efficient means of carriage has thrown the British producer 
more and more into the background. The repressive effect of this 
isolation upon the energies of the agricultural population need not be 
dwelt upon. It would almost seem that they could place no con- 
fidence in any scheme for their relief, and it was rather through the 
continued efforts of those who had studied the advantages secured in 
other countries by the development of cheap lines, than in response 
to any determined demand from the British agriculturist, that the 
Light Railways Act of 1896 was passed. The relief afforded by this 
measure may be briefly summarised. It is not now necessary to 
obtain a special Act for the construction of a light railway. En- 
quiries are held locally by the Light Railway Commissioners, and 
also by the Board of Trade, if the latter think fit. Light railways 
may be more leniently treated in details of permanent way, gauge, 
fencing, the crossing of public roads on the level (instead of by 
means of overbridges or underbridges), block signals, brake power, 
station requirements, etc. The track may be laid on a public road, 
if required. Local authorities — the council of any county, borough, 
or district, through any part of which the proposed railway is to pass — 
may be authorised to construct and work a light railway, and they 
may make advances to light railway companies, either by way of loan 

* The Times, March 7, 1894. 

+ Journal of the Society of Arts , Feb. 15, 1895; Acworth on "Light Railways." 
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or as part of the share capital. Land may be compulsorily acquired 
under the Arbitration Act of 1889 without recourse to Parliament, 
and " betterment " will be duly considered in fixing compensation. 
The Treasury may afford assistance under certain conditions. 

The application of the Act is still in the experimental stage. Its 
introduction was largely due to the examples of light railway develop- 
ment afforded to us by other nations, and this has been, perhaps, 
most striking and most successful in Belgium, to which the following 
chapter will be devoted. 



CHAPTER III. 
LIGHT RAILWAYS IN BELGIUM. 

Contents. — Early railway enterprise — Belgian railways the medium, for in- 
ternational traffic — Light, railways required for internal traffic — Formation of the 
" Soci^te Nationale de Chemins de Fer Vicinaux " in 1885— Provision of capital — 
Division of profits — Constitution of the Society — Procedure for obtaining con- 
cessions — A metre-gauge system of local railways on roads — Permanent way — 
Locomotive engines — Passenger carriages — Quantity and cost of rolling-stock — 
Working of the lines leased — Determination of working subsidy by formulae — 
M. de Burlef 8 review of various formulae — Bates and fares — Major Addison's 
report on Belgian light railways — Brakes — Cost of Belgian light railways and 
Indian lines compared — Comparison of revenue and expenditure impracticable — 
Financial results of Belgian light railways — General and indirect benefits — The 
Society's views on population and wealth as criteria of the desirability of light 
railways — Belgian railways initiated by King Leopold — State ownership of 
Belgian railways — State aid and control of Belgian fight railways — Successful 
Association of Government monopoly and private enterprise. 

Bailway Systems. — Belgium — which presents to us to-day the 
most complete system of light railway organisation — was the first of 
Continental nations to follow the lead of England in the early days 
of railway construction, for which, however, the country offered no 
particular facilities. North and west, the surface lies low and very 
level, but it is intersected with canals and rivers requiring a good 
deal of bridging ; while to the south and south-east — rich in quarries 
of stone and mines of coal, iron, and zinc — the ground is exception- 
ally rugged and broken, and the engineering work was heavy. As a 
matter of fact, the railways of Belgium have cost about as much 
<£26,611 a mile) as those of France (£27,375 a mile). Yet, at the 
•end of 1894, the mileage of railways open in Belgium, the United 
Kingdom, France, and Germany respectively was 29*1, 16'6, 11*5, 
and 13*6 per 100 square miles, and 5*4, 5*3, 6*4, and 5*5 per 10,000 
inhabitants. But, although the natural difficulties were such as 
•demanded comparatively high expenditure, Belgium occupied a good 
intermediate position between two interchanging countries ; and the 
•energetic policy, which soon covered the country with railways, was 
stimulated by jealousy of Holland, which had hitherto secured, 
through the Rhine, most of the traffic between Germany and Eng- 
land. Railway communication was established between the ports of 
Ostend and Antwerp on the north and the frontiers of France and 

27 



28 LIGHT RAILWAYS AT HOME AND ABROAD. 

Prussia on the south and east. The main lines were planned and 
executed by the Belgian Government, and, where the State did not 
care to take matters into its own hands, private companies were 
allowed to complete the branches and connections. The mineral and 
manufacturing wealth of the country grew apace, and Belgium, in- 
stead of the Rhine and Holland, furnished, through her railways, the 
most direct trade route between Central Europe and England. 

Not only did the State originate and construct the main lines, but 
it has continued to work them ; and even those which had been con- 
ceded to private companies have nearly all reverted to State manage- 
ment. The whole of the national system is under the direction of 
the Minister of Railways. 

Thus, in main lines of railway — as well as in roads and navigable- 
canals and rivers — Belgium was well supplied. It still remained to- 
complete minor lines of internal communication by means of light 
railways ; and in 1885, when agriculture and trade were in a state of 
serious depression, the "Socie^te Nationale de Chemins de Fer 
Vicinaux " was formed with the object of building "light railways or 
steam tramways along existing roads, and with a narrow-gauge, which 
would admit of cheaper materials in the construction of the lines, and 
less expensive rolling-stock ; would thereby insure the greatest 
economy ; and, through the consequently reduced rates, would enable 
agriculturists and others to convey the produce of their labour to- 
local markets, and also to compete with foreign producers." This, of 
course, very much describes the hopes of those who have pressed for- 
ward the claims of light railways in England. 

Mode of Providing and Working Local Light Eailways. — The 
"National Society (or Company) for Local Railways" forms the 
common link between the State, the Provinces, the Communes, and,, 
to a very limited extent, private enterprise. Dealing with lines of 
purely local interest, it keeps the capital and accounts of each line 
separately, but the direction of the whole system is centralised in one 
administration. By Royal Decree, the Society has the absolute 
monopoly of constructing such lines as local authorities desire ; and 
only in case of the Society not caring to take advantage of its right 
of preference within a certain period can any other company or 
individual obtain a similar concession. The Society and its lines 
are, as far as possible, relieved from payment of dues, rates, and 
taxes. 

The Society determines, after consideration of a particular project, 
the capital to be subscribed. Of this at least two-thirds must be sub- 
scribed by the State, the Provinces, or the Communes ; but, as a matter 
of fact, private individuals do not largely avail themselves of the 
privilege, especially reserved to them, of subscribing the remaining 
third of the capital. Although the State is legally empowered to- 
subscribe as much as half the capital, it is usual to limit the Govern- 
ment subscription to one-quarter ; and the Provincial and Communal 
Authorities are expected to raise the remaining three-quarters, the 
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intention being that the Communes should be the largest subscribers, 
as it is in their interests mainly that the light railway movement was 
projected. No limit is prescribed for the contributions of the Pro- 
vinces and the Communes, but those of private individuals must not 
•exceed one-third of the capital of such line* After the ninetieth year of 
working has expired, the State, the Provinces, and the Communes 
concerned may buy out the private shareholders at par rate. 

Instead of advancing the whole amount of their contribution at 
once, the State, the Provinces, and (if they can show sufficient 
security) the Communes may furnish their subscriptions in the form 
of contingent annuities, spread over a period of ninety years, and calcu- 
lated at 3 \ per cent., interest and amount paid off included. The 
Society, moreover, may issue debenture bonds representing the 
annuities due to it. 

Of £2,349,760, the amount subscribed up to the end of 1893, the 
State had advanced £635,840, the Provinces £658,080, the Communes 
£960,160, and private individuals £95,680. This comes to 27 per 
cent, from the State, 28 from the Provinces, 40*9 from the Communes, 
and 4 1 from private individuals. 

After meeting the cost of maintenance and working, the profits of 
each line go, first of all, to paying off the annual subscriptions of the 
public shareholders, and the payment of a first dividend to the holders 
of paid-up shares — i.e., to private individuals, the dividends not to 
exceed 4J per cent. If the profits are not enough to cover these first 
charges, the resulting balance is distributed pro ratd to both private 
and public shareholders, so that all may be treated alike. 

After the above payments have been made, and the administrators 
and Director-General have received their commissions, any surplus 
remaining is divided in the proportion of— - 

(1) One-quarter to form a fund for extending and improving the 
line. 

(2) Three-eighths as a second dividend to the shareholders ; and 

(3) Three-eighths to the National Society, by way of a reserve fund 
to cover losses, and to extend and improve the whole system of light 
railways. 

The reserve fund of each line may now be drawn upon for the 
declaration of dividends, but only with the authorization of the 
Government. 

An example of such a distribution of the profits of the Antwerp- 
Turnhout light line at the end of 1893 is here quoted from Mr G. 
Cary-Elwes' report {Reports from Her Majesty's Representatives 
Abroad on Light Railways, 1894) : 

Net Profits, ...... £4613 

Interest on Capital available, , 5 

Total amount to be divided, .... £4618 
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First Dividend — 

Annual Subscribers, at 3 J per cent., . . £2687 

Holders of paid-up Shares, at 4 \ per cent^ . . 412 

Charges* to Administrative Council and Director-General, . 212 

Improvement Fund, . . . ,327 

Second Dividend — 

Annual Subscribers, at \ per cent., . . . 438 

Holders of paid-up Shares, at \ per cent., . . 52 

Reserve Fund, . . . . . . 490 



£4618 



In this case the annual subscribers — the State, the Provinces, and 
the Communes — had their 3£ per cent, subscription for the year paid 
back to them in the first dividend, and received an additional \ per 
cent, in the second dividend ; while private individuals received their 
full 4£ per cent, in the first dividend, and a bonus of \ per cent, in 
the second dividend. 

If the working expenses of a line exceed the receipts, the deficit is 
made good by the National Society from the general reserve fund, 
subject to recovery from subsequent profits of the line ; and, so far, 
the resources of the Society have never, on this account, been over- 
strained. On the other hand, if the receipts do not cover the working 
expenses for three consecutive years, or even if, for five consecutive 
years, the profits are less than half the interest charges on the first 
cost capital, the National Society has the power of closing the line to 
traffic and debiting the loss to the reserve fund. As a matter of fact, 
the net earnings cover more than four-fifths of the interest charges at 
Z\ per cent, on the capital expended by the Society on the lines 
worked. 

The National Society is under the administration of a Council or 
Board composed of a President or Chairman, four (or, if Government 
require, six) members or directors, and a Director-General or Managing 
Director. The Council has considerable powers. 

According to their attendances, the President and members receive 
annually from £600 to £1200, and they have also a right to commis- 
sions at 2 per cent, (subject to a maximum of £400 each) after payment 
of the first dividend to the shareholders. The Director-General 
receives a fixed salary, plus commissions at the rate of 4 per cent, 
(but subject also to a maximum of £400). It is his duty to see that 
the decisions of the Council are carried out, and to direct generally 
the business of the Society. 

Then there is the " Comite" de Surveillance," or Supervisional Com- 
mittee, of six members, annually nominated, who draw salaries fixed 
(according to their attendance at meetings) by the General Assembly. 
It is their business to check the audit of accounts and stock-taking, 

* Calculated on the net profits, exclusive of the interest on capital available. 
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to inspect all the lines in turn, and generally to look into the affairs of 
the Society. 

Finally, the General Assembly is composed of shareholders, members 
of the Council and of the Supervisional Committee, and the Director- 
General. Each Province and Commune is represented by a delegate. 
Each share carries a vote, but no one may vote in respect of more 
than one-fifth of the total number of shares issued, or two-fifths of the 
shares represented at the Assembly. The meetings are annual, but 
extraordinary meetings may be summoned by the Council, if demanded 
by the Supervisional Committee or by shareholders representing 
one-fifth of the capital of the Society. 

A month later in the same year, 1885, another Eoyal Decree was 
issued, prescribing the procedure for obtaining a concession to construct 
a local railway. 

Formal application is made by the National Society to the Depart- 
ment of Agriculture, Industry, and Public Works. With the appli- 
cation are to be submitted — a report, a detailed estimate, the proposed 
rates and an estimate of the probable receipt?, a specification of the 
project, a copy of the Government map (scale ^.J^) of that part of 
the country through which the line is to run, a general plan (scale- 
gg 1 ^ ) showing the line and sidings, a special plan (to a scale of ^j) 
of ground occupied by houses, a longitudinal section and, so far as 
they are required, cross sections, and detailed drawings of particular 
works and the type of permanent way adopted. 

After preliminary examination (and, if necessary, an enquiry) by 
the Department, the papers are made available for inspection by the- 
public in the town hall of each Commune for fifteen days, in order 
that objections and criticisms may be recorded. These, with the 
opinions of the Communal Councils interested, are passed on to the 
Provincial Councils, and by them, with remarks, are once more sub- 
mitted to the Department for final consideration and, if necessary, 
further enquiry. The Department may make such modifications as 
appear advisable in the drawings and specification of the project and 
the concessions to be granted, and the proposal then only requires the 
signature of the King. 

The compulsory acquisition of land may be provided for, if 
necessary. 

The aim of the Society has been, of course, to construct their lines 
as cheaply as possible, and to lay them, where practicable, on existing 
roads. The cost has been, as a rule, less than £3000 a mile ; per- 
haps £2700 may be taken as a representative figure. In regard to 
gauge, as much as 655 miles had, at the beginning of 1896, been laid 
to the gauge of 1 metre (3' 3§"); 148 miles to the gauge of 1*067 
metre (3' 6") in view of possible connections with the Dutch vicinal 
lines; and 40 miles to standard gauge (4'8£"), where it was desirable 
to avoid transhipment of goods to or from the main lines. Practically, 
it is a metre-gauge system. 

The intention is, so far as possible, to lay the way on the sides of 
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-existing roads. In that case, the permanent way* costs as much as 
.£977 per mile, as against .£793 on independent formation ; laid in 
paving it is still more expensive, of course, rising in price from £1 108 
to £2266 per mile, according to the pattern adopted. On roads, a 
43 '251b. flat-footed steel rail rests on iron bearing plates, through 
which dog-spikes are driven to fasten the rail to creosoted oak-sleepers 
•(5' 11" long, 8" wide, and 4" deep, about the same dimensions as our 
Indian metre-gauge sleepers), packed in gravel, stone or (more usually 
and economically) cinder ballast, 8" deep under the sleeper. There 
are ten sleepers to a 29' 6J" rail, the space between the joint or 
guard sleepers being 1' 9", the next interval 2' 10 £", and the rest 
3' If". It will be noticed that the guard sleepers on either side of 
the joint are set much closer together than is usual with us. The 
fish-plates have a*n angle-section, and are 17'' long. This is the 
general type of metre- gauge permanent way. The limiting radius of 
ourves, outside towns, is 246 feet. The railway is marked off from 
the rest of the road by a raised border or row of kerbstones, a some- 
what expensive item ; the line of these is broken at intervals to afford 
outlets for open cross drains. Curves being often very sharp, especi- 
ally in towns and factories, the National Society has made a special 
study of them, and laid down particular rules in regard to the super- 
-elevation or cant, and the setting-out of parabolic curves. It is 
obviously better in the case of road-railways to obtain the requisite 
cant by lowering the inner, as well as by raising the outer, rail, so 
that the centre line of the track may keep the road-grade. The 
usual formula — p -y-2 

e= 7bT 

has been adopted by the Society, where G = gauge, V = maximum 
velocity, g = accelerative force of gravity per second, and K = radius of 
curve. The maximum speed is 18*6 miles per hour in the country, 
and 6*2 miles per hour in towns. The latter speed requires a very 
small cant indeed, even with sharp curves. Slack gauge varies from 
•J- of an inch for curves of 150 feet radius to f of an inch for 100 feet 
•curves, the allowance being fixed for the type of locomotive used. 
With a 47 '31b. rail only eight sleepers are prescribed per bay of rail- 
length of 29' 6£". In the neighbourhood of their manufacture, double 
Z-sectioned metal sleepers are used, each pair holding between them a 
shoe bolted to them, and the lower flange of the rail being gripped by 
one lug of the chair, and keyed up under the other. As we find in 
India, the first cost of metal sleepers is heavy, but they last well. 

In passing through towns, a heavier rail — 661b. flat-footed— is used,laid 
flush with the road-paving. In this case, as shewn in the figures, either 
a guard-rail (which also acts as a fish-plate) is bolted to it, or a wooden 
kerb is held up to the rail by a hook-plate of hammered iron passing 
under the rail (which has not to be drilled). This does not interfere, 
itherefore, with ordinary cart and carriage traffic. The railway has to 

* The Engineer, April 10, 1896. 
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maintain the pavement between the rails, and a strip twenty-four 
inches wide on each side. The roadway is not only paved in towns, 
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Fio. 1. — Permanent- way, Belgian Light Railways. 
Mode of fixing rails in streets of towns. 

but also in such exceptional places as level crossings, entrances to 
private works, etc., in the country. For fuller particulars of the per- 
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manent-way as well as of the rolling-stock, the reader is referred to 
The Engineer for April 10th, and May 1st, 1896, and to The Railway 
World, June 1896. 

For general service locomotives weighing 15 \ tons in full working 
order, and for heavy goods trains those of the type weighing 27 tons, 
are commended by the writer in The Engineer^ who made several 
journeys with both classes of engine. The wheels are ordinarily six- 
coupled, with a diameter of 2' 8f " and a base of 5' 10£". The cylinders 
and frames are outside the wheels, to steady the engine as much as 
possible. Coke is burned only in the towns; in the country coal- 
dust briquettes are used as fuel, but the smoke from them is 
objectionable. 

The bodies of the passenger-carriages are built of teak, lined with 
pitch-pine inside, and covered with -£% inch sheet-iron outside ; the 
under-frames are iron; the flanges of the wheels are of steel, the 
naves and spokes of forged iron, and the axles are of steel. The 
seats of the second-class carriages are arranged transversely, with a 
clear passage down the middle of the carriage. The seats of the first- 
class carriages are cushioned, and in one compartment of each a couch 
is placed along the side. There are also composite carriages, one 
compartment of which is first-class and the other second-class. The 
doors are at the ends of the cars, and open on to a platform, such as 
our carriages in India are frequently provided with. The total length 
of frame is 22' 3f", the width over all of the body of the car 7' 11", 
and the central height of the car 9' 6" above rail level. The diameter 
of wheels is 1' 11§", and there are four wheels to a car, with a wheel- 
base of 7' 10 J". A first-class or a composite carriage weighs 4 tons 10 
cwt., a second-class carriage 4 tons 8 cwt., and a luggage-van (which 
is built as nearly as possible on the same lines) 5 tons. The cost of a 
first-class or of a composite is .£152, of a second-class £130, and of a 
luggage-van, .£120. 

The rolling-stock is supplied to the working companies or lessees by 
the National Society. 

There were 253 locomotives in service, most of them weighing 18 
tons ; but, besides lighter ones, there were some weighing 22, 24, 27 £, 
and 30 tons. 

Of 716 passenger vehicles in use — 10 closed and 10 open were 
for horse traction; 116 were first-class, 399 second-class, 128 mixed 
first- and second-class, and 2 1 mixed carriages with luggage and goods 
compartments; they included also 32 bogies, of which 10 were second- 
class, 8 mixed first- and second-class, and 14 mixed first-class, second- 
class, and goods compartments. 

There were 140 luggage vans; 76 covered goods wagons (5 tons); 
188 covered goods wagons (10 tons) ; 128 high-sided wagons (5 tons) ; 
1018 high-sided wagons (10 tons); 70 flat wagons (5 tons); 151 flat 
wagons (10 tons); 3 special trucks ; .3 cranes ; and 3 cisterns. 

The cost of the rolling-stock averages 9813 francs per kilometre or 
about £632 per mile. There are approximately l v engine per 3 miles, 
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1 passenger carriage per 1 mile, 1 luggage van per 5£ miles, and 1 
goods wagon per | mile of main line. 

It is not the practice of the Society to work the lines itself, but to 
lease them out to working companies, and so to afford a field for private 
enterprise. The lessees may be individuals, companies, or — in some in- 
stances — associations formed by the local authorities. As in France, 
however, so in Belgium the difficulty has been to establish satisfactory 
agreements for working lines of poor traffic. In both countries the 
subsidy was determined by a formula which gave the working agency 
a certain proportion of the gross receipts, and, so long as the agency 
could secure its remuneration from goods bearing comparatively high 
rates, it had no further interest in the development of larger and 
more important traffic, which could only bear very low rates. 

Moreover, the Belgian National Society, like the French Depart- 
ments, found it advisable to reap the full benefit of its own credit by 
providing the whole of the capital, and only leasing out the working 
of the lines. It even equips them with rolling-stock in order to avoid 
the payment of interest on outside capital on this account. But it 
demanded an altogether inadequate security of 2000 francs per kilo- 
metre, or £129 per mile from the lessees, which left it at the mercy 
of the latter, if they chose to sacrifice that amount and throw up the 
-contract rather than face heavy and sudden expenditure on renewals 
of way and stock. Considerable modifications have accordingly been 
made in the terms of lease, and those now in force are described by 
M. de Burlet (General Manager of the Society) in the Bulletin de la 
Commission Internationale du Congres des Chemins de Fer, vol. 
ix., 1895, from which is derived the following information : — 

So far as possible, connected lines are grouped under one working 
company. The lines are worked on a thirty years' agreement, termin- 
able, however, at the end of fifteen years on twelve months' notice by 
■either side ; but the liability to closure at the end of a shorter period 
tends so much to limit the interest of the lessee in the line that this 
•clause is usually omitted. 

The National Society leases the line and all appurtenances thereof 
(except furniture, instruments, tools, etc.), and also the rolling-stock. 
As a rule, too, it supplies additional rolling-stock required; and, 
whether it does so or not, the design must be such as it approves. 

As we noticed above, the security of .£129 per mile was found to 
be inadequate ; and it has, accordingly, been increased by the institu- 
tion of a renewal fund to which the lessee must contribute .£19 £ per 
mile, and by a charge of £160 per locomotive, of £16 per passenger 
•carriage or luggage- van, and of £6 per goods wagon, placed at the dis- 
posal of the working company. The cost of insuring buildings and 
Tolling-stock falls also upon the working company. 

The Society controls and supervises all works of maintenance and C 
alterations. 

Monthly returns are submitted to the Society for audit of the 
receipts under each class, and separate division sheets of earnings, 
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showing the proportions due to the working company and to the 
National Society. 

The minimum number of trains is generally as many as five in 
each direction; and the Society may call for an increase in the 
number of trains when the gross receipts per mensem average more 
than Is. lid. per train-mile. 

The rates are scheduled in the Act, but the National Society may 
alter them with the sanction of the Government. 

To make up for possible lack of enterprise on the part of the 
working company, the National Society has organised a special 
traffic staff to study the peculiar requirements of the trade, manu- 
factures, and industries of the country; to consider complaints and 
claims ; to conciliate the interests of both lessees and the public in 
the matter of rates ; and to attract and foster traffic in every way. 

The location of stations, stopping places, private junctions, etc., is- 
fixed by the National Society. 

The Belgian formulae of division are the following : — 

F = 1500/ + i?E| m 

L = £97 +jpE/ (i) 

where F = working subsidy, in francs per kilometre, R = gross 
receipts in francs per kilometre, and p averages 0*30 ; L and R, in 
the second equation, expressing the working subsidy and gross receipts 
in pounds sterling per mile. This formula has been abandoned. 

F=i>R) (2) 

L=i>R/ W 

where j? averages about 0*60, and the working subsidy is subject to a. 
minimum of 2000 francs per kilometre or .£129 per mile. This is- 
considered by M. de Burlet to be the best formula for the more 
prosperous lines. 

F = 1900/ + p (R - 1900/) ) „. 

L = £122 + jp(R-£122) J w 

where jp averages about 0*25. This formula is only applied to a few 
lines. 

]f J = C + 0-50 (R - C) (4) 

where C may be 1000, 1300, or 1500 francs per kilometre, and £64, 
£84, or £97 per mile. Tenders for working the lines are considered 
with reference to the particular value assigned to C. This formula is,, 
in M. de Burlet's opinion, admirably adapted to lines of poor traffic. 
It gives the lessee better terms, when the receipts are low, than 
formula 2. 

In order to show roughly the comparative effect of the application. 
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of these formulae, it will be sufficient, perhaps, to quote only three 
lines of M. de Burlet's table, and to give the English equivalents. 



Gross. 
Receipts. 



Francs per 

kilothetre. 

1500 

3750 

6000 

Pounds per 

mile. 

97 

241 

386 



(1) 

1500 + 0-30R. 


(2) 
0-60R. 


Owner. 


Jj6SS66. 


Owner. 


Lessee. 


/. 


/• 


/• 


/• 


-450 


1950 


600 


900 


1125 


2625 


1500 


2250 


2700 


3300 


2400 


3600 


£ 


£ 


£ 


£ 


-29 


126 


39 


58 


72 


169 


97 


144 


174 


212 


154 


232 



(3) 

1900 + 

0-30 (R- 1900). 



Owner. 



/• 



1295 



2870 



Lessee. 



83 

185 



1500 

2455 

3130 

£ 

97 

158 

201 



(4) 

1300 + 

0*50 (R- 1300). 



Owner. 



100 

1225 

2350 

£ 

6 

79 
151 



Lessee. 



/• 
1400 

2525 

3650 

£ 

91 

162 

235 



■4a* 



M. de Burlet draws attention to the special case where running 
powers are given (an intermediate third rail being laid to smaller 
gauge) by the State Kailways to the Coastal Light Eailway over a 
certain length (less than two miles) of State line into Nieuport. The 
whole of the gross receipts over this short section goes to the State Kail- 
way Administration which built the line ; but the National Society, 
for providing engines, train-staff, booking-clerks, etc., receives six 
francs per train-kilometre, or 7s. 8*6 9d. per mile. The light railway 
connects certain watering-places between Ostend and Meuport ; and 
at the latter end, during the season, eleven trains belonging to the State 
Railways and eight of the Light Railway run in each direction over the 
joint three-rail section, carrying passengers to and from the beach. 

The following information, regarding rates and fares, is quoted 
from Mr Gervase Cary-Elwes* report* : — 

" The charges for the carriage of goods come under two heads : 
(1) carriage by fast trains ; and (2) carriage by slow trains. The 
tariff for fast trains is based on the following rates : — 

" 1. A fixed rate for all distances, per 2 cwt., 6f d. 

" 2. A variable rate per half-mile, per 2 cwt., Jd. 

"These rates include charge for loading and unloading, registra- 
tion, etc. 

* Commercial No. 9 (1894). Reports from Her Majesty's Reprzsentatives 
Abroad on Light Railway s t pp. 13-15. 
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" The tariffs for slow trains are divided into : — 

Qlass I. (for Goods weighing less than 5 tons). 



c« 



1. A fixed rate for all distances . 5d. per ton. 

2. Loading and unloading . . lOd. 

3. A variable rate per J mile . . . If d. 
A charge of 3d. is made per consignment for registration, etc. 






" Class II. (for Goods weighing 5 tons or over). 
Tariffs (A) and (B). 

1. A fixed rate for all distances . 5d. per ton. 

2. A variable ratfe per \ mile — 

Tariff (A),, in covered trucks . . lid. 
Tariff (B), in open trucks . . l|d. 






" Tariff (C) (for bulky Goods). 

1. A fixed rate for all distances . . 5d. 

2. A variable rate per \ mile ... Id. 



91 



" Goods in Class II., Tariff (C), are sent in open trucks, without 
the Society being held responsible. 

" In Class II., Tariffs (A), (B), and (C), a charge of 3d. is made per 
consignment, for registration, etc., as in Class I. 

"In 1886, with the intention of aiding agriculture, the National 
Society established a special tariff for : — 

" (a.) Lime, lime ash, mud from towns, limestone residue from 
sugar factories, to be used as manure. 

" (6.) Kesidue from distilleries, to be used as provision for cattle. 

"(c.) Cinders, slag, rubble from coal-pits, and quarry waste, to be 
used for improving roads ; to be charged as follows : — 

" 1. A fixed rate, for all distances, per ton, 5d. 

t€ 2. A variable rate per half-mile, per ton, Jd. 
And a special tariff for — 
(a.) Chemical and artificial manure. 

" (6.) Agricultural produce used as domestic provisions; to be 
charged according to Class I., with a minimum charge for 4 cwt., 
instead of 8 cwt. 

" In 1888 a reduction was made in the rate charged for the trans- 
port of live animals, which resulted, in the following year, in a 
noticeable increase in that particular traffic, while in 1889 further 
reductions came into force for the transport of freestone, coal, beet- 
root pulp, and phosphates, and special rates were established for 
various products, such as wood for building, bark, cereals, potatoes, 
.bricks, lime, and limestone for sugar works. 

" Since then, up to the end of 1893, every year has seen the estab- 
lishment of special tariffs, granting reductions for the transport of 
such products as" straw, hay, flax, wool, cotton, tow, hemp, malt, 
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tobacco, raw sugar, manure, raw salt, petroleum and vinegar in casks, 
nitrates, fresh vegetables, fruit, meat, sulphuric acid, and night soil 
(in special wagons). In many of these cases the variable rate per 
half-mile has been reduced from l£d. and ljd. to Id., from Id. to 
£d., and from £<L to £d., while empty tins, casks, boxes, and baskets 
are now transported free of all charge. 

"All the light railways are used for passenger traffic, as well as 
for the carriage of merchandise, and there is one line which is reserved 
entirely for passengers. There are first- and second-class carriages 
only, the general price of tickets being at the rate of £ d. per half- 
mile, first-class, with a minimum of 2d., and a Jd. per half-mile, 
second-class, with a minimum of l£d. On a few lines slightly higher 
rates are insisted on by the Government, to prevent competition with 
the ordinary railways. Luggage is carried at the rate of f d. per 2 
cwt. per half-mile, with a minimum distance of 3 miles chargedT 50 
per cent, reduction, with a minimum distance of 9 miles, is allowed to 
members of schools and societies when travelling together, in which 
class are also included, for instance, members of circus companies. 
There are also season tickets for schoolboys, available for at least three 
months, at a reduction of 50 per cent, on twice the price of a single 
ticket, and since 1890 season tickets, allowing four journeys daily, 
have also been in use for schoolboys, enabling them to return home 
in the middle of the day, as well as after school hours in the evening. 

" Weekly tickets for workmen are in use, varying, as to the rate of 
reduction in price, from 50 per cent, for distances from half-a-mile to 
3 miles, to 60 per cent, for 5 miles, the reduction being on twice the 
price of a single ticket. In 1890, in order to induce market gardeners 
to give up walking to town, special rates were issued for them at less 
than £d. per half-mile, and with 20 per cent, reduction on return 
tickets, and this new tariff met with great success the following year. 
In 1891 the National Society issued workmen's weekly tickets, avail- 
able for a single journey each day, as in some cases the hours of the 
trains suited workmen going to their work but not returning there- 
from, or vice versd, and this was a popular and subsequently successful 
innovation. 

"Policemen have free passes on the light railways, except when 
they are conducting a prisoner. Soldiers are allowed 50 per cent, 
reduction. Dogs have to be paid for at the same rate as second- 
class passengers. 

" Ordinary return tickets are issued on most of the light railways 
at a reduction of 20 per cent., while in at least one instance 50 per 
cent, is allowed on market days, and on one line the agriculturist 
may take his produce in market trains free of charge. A twofold 
benefit results from these reductions, carried on as they are gradually, 
viz., a decided help and encouragement to agriculture, and ever 
steadily increasing receipts from both passenger and goods traffic." 

On some lines owners are permitted to accompany their goods for 
market at very low fares, and this has increased such traffic con- 
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siderably. A very good idea of the out-door working of Belgian 

light railways may be obtained from the report* of Major Addison, 

K.E. He inspected the line from Andense to Eghez^e, which is 12£ 

miles long, and was intended to serve an agricultural district. The 

goods receipts amount to 60 per cent, of the gross earnings, and are 

the more important part of the traffic. The line generally follows the 

road, the permanent- way being laid on one side, and packed in ballast 

at a slightly higher level than the cart road, from which it is marked 

"J off by kerb-stones. The gauge is, as usual, 1 metre ; the rails, of the 

Vignoles or flat-footed section, weigh 42 lbs. per yard, and are held 

down by dog-spikesto creosoted sleepers, measuring about 4' 8" long, 

8" wide, and 4 deep. Atr roacT crossings, and in passing through 

^ villages, the tramway type of way is adopted. Points are worked by 

•J a lever in the country, and in towns by a key fitting a screw-head 

•* placed between the rails. One train in the day each way takes only 

^ 1 h. 5 m. to do the 12 J miles ; the other trains make the journey in 

1 h. 25 m. The engin e is six-coupled, weighs 18 tons , and its wheels 

have a diameter of 3 feet. It may be "driven from either side (the 

^ .. driver standing on whichever platform is in front) ; it is provided 

with hand screw-brakes ; and all moving parts are cased. The engine 

' is manned by a driver and a stoker. Where a loop is required, the 

5 % v running line is outside, in order that the carts may have access to the 

! straight siding. The light line connects at Eghez^e with the State 

Railway, but there is no actual junction of gauges. Persons riding 

' or driving horses are warned, on the approach of trains, to keep at 

least 5 ft. clear of the rails, and, if they are not sure of the behaviour 

of their horses, they are to dismount and lead them until the train 

has passed. Level crossings, except in very few instances, are neither 

watched nor guarded in any way. 

Most trains are mixed, the goods wagons being, as a measure of 
safety, placed between the engine and passenger carriages. This 
arrangement makes it impossible to warm the latter from the engine, 
so the pipes are heated from a small boiler placed on the front buffer- 
beam of the carriages. 

On some lines screw-brakes, on others continuous brakes are used ; 
in the latter case, engine, wagons and coaches are all fitted with 

them;t 

For the financial results we shall first return to Mr Gervase Cary- 
Elwes* Report, above referred to. His figures bring us to the end of 
the year 1893. 

Taking those railways only which had been working for at least one 
year (and compressing his figures), we find that the State subscribed 
£493,440, the Provinces £501,520, the Communes £730,920, and 
private individuals £89,000— total, £1,814,880. The rate of dividend 
received by the State was 2 '7 9, dividends paid to the Provinces varied 
from l'l 3 to 3*53, the Communes obtained a dividend of 2 # 73, and 

* The Electrical Engineer, January 4, 1895. 

t Plocq. on " Brakes," Bull, de la Comm, Internat. du Cong: des Ch. de Fer., 
vol. viii., 1894. 
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private individuals 3*88 per cent. Moreover, the average percent- 
age of dividend has gradually increased, thus : — 

In 1890 it was 2'65 
„ 1891 „ 2-75 
„ 1892 „ 2*76 
„ 1893 „ 2*80 

The cost and capital of sixty-one of these lines, covering a total length 
of 72 6 J miles, may here be given as an example of the distribution of 
expenditure : — 

Initial Expenses — 

1. General Expenses and Sundries 

2. Purchase of Land, . 

3. Labour and Material, 

4. Buildings, 

5. Rolling-Stock, . 





Total. 


Per Mile. 




£194,962 


£268 




158,620 


218 




982,064 


1352 




207,823 


286 




421,760 


580 




£1,965,230 


£2,706 


• 


£2,154,080 


£2,967 



Capital Subscribed, 

Comparison of Belgian and Indian Light Railways. — We may, 
therefore, take £2700 per mile as roughly the cost of metre-gauge 
light lines in Belgium, and compare it with the cost of Indian lines 
on the- same gauge. The Rajputana-Malwa Railway (see Table in 
Appendix IV.) cost Rx. 7604, or (taking Rx. = £0*6, for purpose of 
comparison) £4562 per mile ; but then it occupies the position of a 
main line, it has to work up to the collar to cope with the heavy 
traffic offering, it requires now a 501b. steel rail, and to be as well laid 
and well equipped as the broad-gauge standard lines, and it must not 
be regarded in any way as a light line. Let us rather take the figures 
furnished by the Company's section of the Rohilkund-Kumaon Rail- 
way, Rx. 3841, or £2304 ; by the Jodhpore Railway, Rx. 2004, or 
£1202 per mile ; and by the Bickaneer Railway, Rx. 2229, or £1337 
per mile. And, to make the comparison as useful as possible, let us 
take the cost in detail and re-group the headings, as nearly as may be, 
in accordance with those of the Belgian expenditure, as shown on the 
next page. 
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Corresponding 

No. of Head 

(Belgian). 


Rajputana- 
Malwa. 


Rohil- 
kund-Eu- 

maon 

[Company's) 

Section. 


Jodhpore. 


Bickaneer. 


Preliminary charges" 
General charges 


(1) 


Rx. 

634 


£ 
380 


Rx. 

504 


£ 
302 


Rx. 
41 


£ 
25 


Rx. 

42 


£ 
25 


Land 


(2) 


78 


47 


4 


2 


• ■ • 


• • • 


• • • 


• • • 


Formation 






• 








> 






Bridge work . 
















. 




Fencing, etc. . 
Electric Telegraph . 


(3) 


4100 


2460 


2194 


1316 


1561 


937 


1803 


1082 


Ballast and Perman- 
ent Way ..... . . 


















i 


Stations and Build- ^ 
ings . . . j- 
Plant . . J 


(4) 


1237 


742 


407 


244 


131 


78 


162 


97 


Rolling-stock . 


(5) 


1262 


757 


732 


439 


272 


163 


222 


133 


Loss by Exchange . 


• • • 


293* 
7604 


176* 


• • • 


• • • 

2304 


• • • 
ft 

2004 


• ■ • 

1202 


• • • 


••• 




4562 

- 


3841 


2229 


1337 


* It is impossible to distrit 

w 


mte this, but it mainly belongs to permanent- 
ay and rolling-stock. 



As the conditions in any two cases are never identical, and bare 
figures without some indication of the differences convey no particular 
information, the comparison will be attempted in greater detail. 

In regard to "general expenses and sundries," there is no very 
great difference between the Belgian and the Rohilkund-Kumaon cost 
per mile. The expenses on the Jodhpore-Bickaneer Railway under 
this head cannot be compared with the others ; there must be 
particular reasons for the phenomenally small amounts, and we shall 
not be far wrong in concluding that the survey was carried out under 
the orders of the State engineer, no part of his salary or of office 
expenses being debited to the railway, but only the pay of the small 
native staff actually in the field. 
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The native states of Jodhpore and Bickaneer built their railways 
on their own land, so there was no charge under this head. A con- 
siderable portion of the Rajputana-Malwa Railway runs through land 
granted by the native states ; and, even in British territory — where, 
although the procedure of compulsory acquisition is simple, the official 
valuation is exceedingly liberal — the cost is so small as to make com- 
parison with the cost of European land impossible. 

The next head, " labour and material," includes the most expen- 
sive items of all. " Formation " and " bridge-work " cost little in the 
sandy Bickaneer Desert, not more than £83 per mile on the 
Jodhpore and £120 per mile on the Bickaneer Railway; but they 
were unavoidably heavy items on the Rajputana-Malwa line, £260 
per mile for " formation " and £774 for "bridge- work." 

It is in the matter of " permanent- way " that the greatest differences 
arise. In Belgium, as we have seen, the cost may be nearly £800 on 
independent formation (with which alone the Indian figures are fairly 
comparable), nearly £1000 per mile on the side of an existing road- 
way, and any amount per mile between £1108 and £2266 laid in 
paving, like a tramway. The Belgian metre-gauge rail, weighing 43J 
lbs. per yard, compares fairly with the Indian metre-gauge rail weigh- 
ing 41 J lbs.; but, on the Rajputana-Malwa Railway, not only 
have renewals of the original 36 and 40 lb. iron rails been made, for 
many years, with 41 J lb. steel rails, but the 400 odd miles of main 
line between Delhi and Ahmedabad are laid with a 50 lb. steel rail, 
which has been adopted as the standard rail for the line. The 
fastenings and ballasting are equal to the rail, so the exceptional cost 
of the permanent- way and ballasting, £1330, as compared with that of 
the Rohilkund-Kumaon line, £998 per mile, the Jodhpore line, £830 
per mile, and the Bickaneer line, £939 per mile, is easily explained. 
Moreover, in the other cases, serviceable light rails were frequently 
available at cheap rates from main line renewals. The permanent- way 
of the Rajputana-Malwa is not that of a light, but of a first-class line. 

In regard to the whole question of cost of "labour and material," 
it must be remembered that unskilled labour is far cheaper, and 
manufactured (and imported) material is far dearer than in Europe. 
These compensate one another, perhaps, very roughly, in accordance 
with the great contractor Brassey's dictum that the cost of work^ all- 
round, is the same all the world over. No doubt labour in India is 
dearer than it used to be, and the Indian rupee, instead of being 
worth 2s., has been at times worth little more than Is. in the purchase 
of European material, but then the price of that material has greatly 
decreased also. This view is favoured by the approximate equality '* 

of cost of "labour and material" on the Belgian (£1352) and -"-» \ 
Rohilkund-Kumaon (£1316) light lines. The rail on the Rajputana- --* 

Malwa is too heavy, the standard of the permanent- way is too high, 
the provision of fencing too complete, and the amount and efficiency 
of the bridge- work too exceptional, for that line to be classed 
as a light one. On the other hand, the peculiar advantages of the 
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Jodhpore and Bickaneer lines in regard to direction, supervision, 
survey expenses, etc., and their meagre requirements in the way of 
earthwork and bridging, are too special to enable us to quote them as 
typical Indian metre-gauge light lines. 

Expenditure on "rolling-stock" and (to a less extent) on "stations 
and buildings " should depend upon the quantity and kind of business 
done by the railway. If one line costs more than another on these 
accounts, it should be because the traffic requires it, and in that case 
the greater first cost per mile is justified. Now the gross earnings 
per mile of the Rajputana-Malwa Railway are Rx. 1416, of the 
Rohilkund-Kumaon Rx. 696, of the Jodhpore Rx. 337, and of the 
Bickaneer Rx. 185, and (although the quantity of traffic is by no 
means the only important factor) the cost per mile of rolling-stock 
follows the same order. 

Sufficient reasons have been given for rejecting the high figures of 
the Rajputana-Malwa on the one hand — for it cannot be called a light 
railway — and the low figures of the Jodhpore and Bickaneer lines on 
the other, since the conditions of the latter are too peculiar to justify 
a comparison being drawn with other light lines. But the figures of 
the Rohilkund-Kumaon line and of the Belgian Light Railways are so 
singularly parallel that it is worth while to repeat them here side by 
side : — 



■ » 


Belgian Light 
Railways. 


Rohilkund-Kumaon 
Railway. 


1. General Expenses and ( 

Sundries, . . f 

2. Purchase of Land, 

3. Labour and Material, 

4. Buildings, . 

5. Rolling-Stock, . 


Cost per mile. 

£268 

218 

1,352 

286 

580 


Cost per mile. 

£302 

2 

1,316 

244 

439 


£2,706 


£2,304 



If we eliminate the accidental difference in the purchase of land and 
the independent difference in the provision of rolling-stock, we have 
the cost of a typical Indian metre-gauge light line and of Belgian Light 
Railways approximating to £2700 per mile. 

To make the comparison between the average cost of Belgian Light 
Railways (where the range in conditions is limited) and the average 
cost of all Indian metre-gauge railways (the larger portion of which 
is as well built and equipped as the standard 5' 6" gauge railways) 
would be altogether misleading. And, as we have seen, it would be 
equally misleading to make the comparison between the Belgian 
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figures and either the exceptionally high figures of the Raj pu tana- 
Malwa Railway or the exceptionally low figures of the Jodhpore 
and Bickaneer railways. Having considered and rejected these 
examples, a few remarks may be made about the Rohilkund-Kumaon 
Railway (Company's section). 

This line runs from Bhojeepura Junction (12 miles from Bareilly 
on the main line) to Eathgodam (at the foot of the Himalayas and 
the terminus for the hill-station of Naini Tal), the total length being 
53*92 miles. It was constructed, under a Government 4 per cent, 
guarantee (with a subsidy of Rx. 4000 or £2400 per annum from 
the North- West Provincial Government), by an English company, 
which also works the Lucknow-Bareilly line, and it was opened for 
public traffic at the end of 1884. 

The rails are laid on sal- wood sleepers, which cost little, and the 
line is unfenced except at stations. The gross earnings were Rx. 
45,931 on (adding the 12 miles between Bhojeepura and Bareilly) 
66 miles worked, or Rx. 696 (£418) per mile; the expenses Rx. 
24,304, or Rx. 368 (£221) per mile; and the net earnings, therefore, 
Rx. 21,627, or Rx. 328 (£197) per mile. On 58 Belgian light rail- 
ways open at the end of 1893, with a length worked of 1156 kilo- 
metres or 718 miles, the total receipts were 4,684,355f. (£187,374), 
an average of 4052f. per kilometre, or £261 per mile; the expenses 
3,363, 490f. (£134,540), an average of 2909f. per kilometre, or £187 
per mile ; and the net receipts, therefore, l,320,865f. (£52,834), an 
average of 1143f. per kilometre, or £74 per mile. 

The ratio of expenses to receipts is, on the Belgian lines, about 72" 
per cent., and, on the Indian line, about 53 per cent. But the differ- 
ences in the nature of the traffic, in the receipts per mile, in the 
working of a long and of a short lead traffic, and in the working of 
a considerable main line mileage (with only one branch of good length) 
as one system and of a number of small lengths under separate work- 
ing agencies, make it impossible for us to institute comparisons where 
the circumstances furnish no common ground for them. 

The Company's section of the Rohilkund-Kumaon railway system 
is only 54 miles long ; but the same Company works also the Luck- 
now-Bareilly section and the Dadhwa branch, State-built lines, which 
make up the total mileage worked by the Company to 285 miles. 
The average lead of passengers on this system is about 33 miles ; and 
that of goods 65 in the first, to 87 in the second, half of the year. 
The amount of business done, too, is much less on the Belgian than 
on the Indian lines. In regard to the nature of the business, it may 
be observed that the ratio of passenger to goods receipts is about 75 
per cent, in the former case, and 42 per cent, in the latter ; indeed, 
on most Indian railways, the goods bring in far more earnings than 
the passengers. 

All these differences, too, prevent us from making a comparison 
between the rolling-stock of the Indian and Belgian lines. On the 
former, 27 locomotives, 166 passenger vehicles, and 674 goods. 



46 LIGHT RAILWAYS AT HOME AND ABROAD. 

vehicles suffice for 285 miles of line worked as one system. The 
numerous short Belgian lines require 253 locomotives, 716 passenger 
and 1631 goods vehicles, 140 luggage vans, and 6 special vehicles. 
The quotation of such contrasting figures, however, illustrates the 
necessity of a far larger equipment of rolling-stock to work over a 
number of separate short sections than on one continuous system. 

If we may take the figures given for the whole of the Rohilkund- 
Kumaon Railway system as likely to be fairly accurate for the Com- 
pany's section also, the average passenger fare per mile in 1894 was 
2*6 pies, or say, 0'195d. (well under Jd.), and the average rate per 
ton of goods was 5*6 pies or 0'42d. (less than £d. a mile). The 
lowest passenger fares per mile on Indian railways vary, in average, 
between 2 and 2 £ pies, but the Madras Railway (to its loss, for the 
reduced fares merely meant reduced profits) were much lower even 
than that. The lowest or second-class fare on the Belgian light 
lines is 5 centimes, and the first-class fare not much higher, 7 
centimes.* Professor Hadley, in his Railroad Transportation, 
observes that the Belgian " passenger rates are lower than anywhere 
else in the world, except, perhaps, on some East Indian railroads." 
His cautious qualification is quite unnecessary. We must not infer 
that Belgian lines would gain by lowering their fares to the Indian 
standard. It is merely a case of not charging more than the traffic 
will bear. The Indian wages, both of the fourth-class passenger 
and of the railway menial, are generally no more than 4d. a day ; 
so that less working expenses compensate, in this and in other ways, 
for the smaller fares. From an average rate per ton per mile of 
goods we can learn nothing. In 1894 it was 5*03 pies on the East 
Indian Railway, 6*50 on the Bengal-Nagpur, 6*72 on the Indian 
Midland, 9*11 on the Eastern Bengal, 8*36 on the Great Indian 
Peninsula, 7*68 on the Bombay, Baroda, and Central India, 8*59 on 
the Madras, 6*26 on the Bengal and North -Western, 6*33 on the 
Rajputana-Malwa, and 9*88 pies on the Jodhpore-Bickaneer Rail- 
way. Exclusive of terminals, fifth-class goods may pay as much as 
1 pie per maund, i.e., 2 \ annas (or about 2d.) per ton per mile ; 
while first-class goods may pay as little as \ pie per maund, i.e., 4£ 
pies (or about ^d.) per ton per mile; and the special class goods 
minimum rate (as, for example, for coal and coke) is ^ pie per 
maund, i.e., 2*7 pies (or about |d.) per ton per mile. The East 
Indian Railway carries three-fourths as many tons of coal and coke 
for the public (and over a long lead) as it does general merchandise, 
wherefore (among other reasons) its average rate per ton of goods per 
mile is a very low one; the Eastern Bengal Railway carries only 
T 6 T ths. as much coal and coke (and that over a very short lead) as 
general merchandise, wherefore (among other reasons) the average 
rate per ton per mile is a high one. Precisely the same tariff may be 

* These are not the fares, according to Mr Cary-Elwes' figures for 1894, tyit 
in 1896 they were stated (in The Engineer , July 3, 1896) to be usual on these 
vicinal lines. l 
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enforced on two given lines, and yet obviously the average rate per 
ton of goods per- mile may be much lower on one line, which carries 
a large proportion of mineral traffic, than on the other, which does 
not. No practical use can be made of such figures, beyond the intel- 
lectual exercise of discovering a satisfactory explanation of the differ- 
ences between them. 

On the whole, therefore, the comparison between the Company's 
section of the Rohilkund-Kumaon Railway and the Belgian railways 
cannot be continued beyond the cost of construction. Even in the 
least favourable instances — the whole of the Rohilkund-Kumaon 
system and the Bhaunagar-Gondal- Junaghar-Parbandar Railway — the 
Indian percentage of working expenses to gross earnings does not exceed 
57 ; on the Bengal and North-Western it is only 42 ; and on the 
Rajputana-Malwa Railway it is as low as 38. These are all metre-gauge 
lines, as are the Belgian, but they occupy the position of main lines 
on the map, and are worked as fairly large systems (see Appendix IV.). 

If we want to find short lines with small traffic we must turn to 
the 2' 0" and 2' 6" gauge lines — the Jorhat (2 '0" gauge), 28 miles long, 
earning £152 a mile, with a ratio of expenses to earnings of 84 per 
cent.; the Gaekwar's Dabhoi (2' 6" gauge), 72 miles long, earning 
£200 a mile, with a ratio of expenses to earnings of 60 per cent. ; 
the Cooch Behar (2' 6" gauge) 22 miles long, earning £110 a mile, 
with a ratio of expenses to earnings of 79 per cent. ; and the Morvi 
(2 f 6" gauge), 94 miles long, earning £205 a mile, with a ratio of 
expenses to earnings of 55 per cent. No quotation of figures has 
been made here in regard to the Darjeeling-Himalayan Railway, 
because it is as singular among Indian, as the Festiniog is among 
English, lines. But it may be mentioned that this hill line is on the 
2' 0" gauge, is 51 miles long, cost Rx. 6009, or, say, £3605 per mile 
to build, earns £749 per mile, and is worked at a percentage of 59 to 
gross earnings. When it comes to a consideration of the ratio which 
working expenses bear to receipts, it is more a matter of a short line, 
a short lead, and of poor traffic, than of gauge. But it so happens 
that very often all these small conditions, including the gauge, go 
together. 

There is one very significant factor (to which attention has not 
been drawn) affecting the cost of working and the equipment of roll- 
ing-stock required — the minimum number of trains per day. This, it 
will be remembered, is generally five in each direction on the Belgian 
lines. On the smaller Indian lines it need not exceed one in each 
direction. The supply in either case depends upon the demand, and 
especially upon the demand of passengers ; but the fewer the trains, 
the longer the trains may be made up, and the cheaper they may be 
run — a very important matter in the working of light railways. We 
have a very notable instance of such economical working on the 
Bengal and North- Western Railway, the agent of which cannot (in 
the table given in Appendix V.) quote an average through speed of 
coaching trains, because he does not run any; his long trains are 
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either mixed or goods ; there is no frequent service of light and rapid 
passenger trains, because there is no demand for such. There is more 
time, without any practical inconvenience to the customers of the 
railway, to fill wagons and to give engines a full train-load, and here 
again is a matter to be studied to make light railways pay. 

Figures of later date — for the years 1894 and 1895 — show a 
steady, if slight, improvement in the financial results of Belgian light 
railways. 

At the beginning of 1896* there were 1013 miles of light railways 
in Belgium; the nominal capital of the Society had reached 
£3,920,000, and there were sixty-five lines in operation, of which the 
Brussels-Petite Espinette was worked by electric traction (on the well- 
known " Thomson-Houston " overhead system) and the North- Antwerp 
by horses, all the rest being worked by steam locomotives. 

Of four lines that had hitherto been a dead loss, the Deynze- 
Audenarde not only paid off its previous losses, but actually gave a 
dividend; the Thielt-Aeltre paid off a portion; and the other two 
showed some improvement. The total loss in working up to date was 
£3244, which the special reserve funds of each line could cover 2£ 
times over, and the general reserve, 5 times. 

In 1893 only fourteen lines yielded more than 3 J per cent., giving 
the shareholders a second dividend. In 1895 there were twenty-three 
lines able to declare more than 3£ per cent. 

The total receipts in 1895 were 5,903,465f., or £236,138; the 
working expenses 4,091,1 10f., or £163,644; and the net receipts, 
therefore, l,812,355f., or £72,494. This makes the ratio of working 
expenses to total receipts 69*3 per cent., as compared with 71 per 
cent, in 1894 and 72 in 1893. 

Benefits. — As some indication of the general benefit to the country 
of Belgian Light Railways, the following quotation from Mr Cary- 
Elwes* report is interesting : — 

" Agricultural products have certainly been benefited by the 
establishment of light railways, the most remarkable instance being 
the culture of beetroot, which has received a great impetus, and has, 
in its turn, given rise to the establishment of a large number of sugar 
factories. 

" Another industry which has notably profited by the increased 
railway accommodation is that of stone-quarrying, several quarries 
which had been abandoned owing to insufficient means of transport 
having been re-opened, in addition to new ones started. Market 
gardening has also been successfully encouraged, and vans specially 
adapted to the carriage of baskets of fruit and vegetables have been 
built. So great has been the success of the easy means thus afforded 
to the people of taking agricultural produce to market that a special 
night train has had to be put on, which enables peasant farmers and 
gardeners to arrive very early at the market, and to be back again at 
their homes by 6 o'clock the same morning. 

* The Engineer, July 3, 1896. 
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" This train has been taken advantage of particularly by growers of 
strawberries." 

While we are upon the subject of the probable benefits of light 
railway projects, the hopeless endeavour of the sanguine statistician to 
base a rule upon only one or two factors, where an infinite number 
of factors are concerned, is illustrated by such a question as the 
following : — 

What rninimum of (a) density of population, (b) wealth, would 
justify the formation of light lines in a given district ? 

Now, if we are to wait for density of population and wealth in a 
district to justify us in making light railways, we shall very often have 
to wait for ever. In most cases we shall be obliged to look to density 
of population and wealth as the probable results, instead of the existing 
causes, which justify such projects. 

To such a question, however, the National Society manages to 
give an instructive reply.* Their lines are laid in well-populated 
commercial centres, exclusively intended for passenger traffic; but 
it is impossible to say how many inhabitants are really served by 
them, because railways of standard gauge already run through the 
•district. The energy of the inhabitants must be taken into account, 
and the trade and industries of the country traversed. For lines 
intended for both passenger and goods traffic, there is not and can- 
not be any fixed minimum of inhabitants to justify their construc- 
tion. The population may be scanty, but the land may be fertile, 
promising ample traffic in agricultural produce. Or, industries may 
be tapped which ensure considerable goods traffic. Where these 
inducements are less, the population to be served must be greater. 
On the other hand — and this is still more destructive of the practical 
value of a question of this sort — it is not impossible to find an agri- 
cultural district, such as those served by the Dutch railways, where 
the population is both (a) dense and (b) wealthy, and yet the traffic 
is poor. 

The problem may be compared to an equation with an indefinite 
number of terms— 

x = aA + bB + cG + 

where certain values have to be assigned to A, B, C . . . , representing 
•density of population, wealth, agricultural produce, manufactures, 
etc., and also certain values to the co-efficients a,b,c. . . , measuring 
the actual effect of the factors A, B, C . . . . In such a case, how 
far is an advance made towards a solution of the problem by deter- 
mining the first and second terms, if we leave the others untouched ? 
We cannot profitably make precise calculations in one particular, and 
ignore the others, when they all conduce to a large result. 

Go-operation of State and People in working Light Railways. — 
It may not be out of place to make a few remarks upon the part 
taken by the Government in light railways in Belgium. " Railroads,' ' 

* Bull, de la Comm. Internat. du Congrbs des Chem. de Fer, vol. ix., 1895. 
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says Professor Hadley,* "insisted on coming whether monarchical 
Governments liked them or not, and they did so much good when 
they came that the Government soon decided that they were a good 
thing, and gave their paternal assistance, either in the form of 
guarantees of interest or of direct State construction.'' It is due to- 
King Leopold that Belgian railway work was started as early as 1833. 
The increase was comparatively small, however, between 1850 and 
1870. Then the Government began to buy up the private lines, until 
in 1880 it owned two-thirds of the mileage of the country. Now, a& 
we have observed at the beginning of this chapter, the whole is prac- 
tically under State management. 

From the first, the Belgians were used to State ownership of the 
standard railways. There was, accordingly, no time-rooted objection 
to State aid and State control of light railways to be overcome. The 
main-line system of standard railways practically belongs to the State 
and is worked by the State. The light-railway system is much more 
complex in its organisation. The State is its head, but the monopoly 
of all light railway concessions is given by the State to the National 
Society; and the shareholders in this company are the State, the 
Communes, the Provinces, and private individuals ; yet these share- 
holders have no part in the management of affairs, the directors even 
being appointed by the State; and the actual working of the lines is 
leased out by the Society to other individuals, companies, or associa- 
tions formed by the local authorities. We have here a most interesting 
combination of the State, a society — which is at one and the same 
time a private company and a department of the State — and, either 
as shareholders or working agencies, the people, separately as private 
individuals or associated as local governing bodies or independent 
companies. The Government, a monopoly, and private enterprise are 
happily joined together. There has been a certain amount of friction 
between the National Society of Light Railways and State Rail- 
ways; but they meet on more or less equal terms as officials, and 
their relations are far easier than would exist in England between a 
similar company with a light railway monopoly and the great private 
corporations to which .our standard railway system belongs. The 
delegation by the State to the Society of the promotion, construction, 
and administration of all light railways has made the marvellous 
development of the latter in Belgium possible, but the application of 
the same method to the different conditions of Great Britain might 
meet with little favour. 

Taking into consideration the actual percentage paid by Belgian 
light railways, as a whole, and their total effect upon the country 
districts, M. Colson's opinion t that their organisation had been 
favourable to their construction but not very satisfactory in regard 
to their working can scarcely be accepted. 

* Railroad Transportation, by Prof. A. T. Hadley, p. 209. 
t Bull, de la Comm. Internat. du Cong, des Chem. de Fer, 1891, — " La Legisla- 
tion des Chemins de Fer ^conomiques.' , 
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administration — Annual State subsidies — Based on revenue working, not capital 
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State Railway System. — While Belgium, as we have seen, adopted 
the principle of State ownership in regard to the main railway system, 
and the principle of State aid and control, through the medium of the 
National Society, in developing the light railways, the French Govern- 
ment, from the first, entered on a policy of State aid, reserving to 
itself large powers of control. It had not only to make the best terms 
it could with private companies offering to build the first great lines, 
but frequently its assistance had to take the practical form of survey- 
ing and even constructing the railways before the companies could be 
induced to take them up. 

In France — and, indeed, in all countries but England and America 
— we discover a dependence upon State initiative and a regard for 
symmetry and system which are strange to us. When an Englishman 
or American sees his way to a big thing he only asks the State to let 
him alone ; nor does he waste time in considering whether the par- 
ticular thing he wants will ultimately fit in accurately with some 
general design ; so long as he can accomplish his immediate purpose 
in his own way, he is content to leave it to others to find a consistent 
theory to explain his practical success. The Frenchman, however, 
likes to have a symmetrical and comprehensive scheme before he 
attempts to carry out the details. Accordingly, a perfectly-planned 
system of railways radiating (with one exception) from Paris had to 
be devised. This caused some delay, and France did not push forward 
with her railways very rapidly at first. Little was done before 1842. 

51 
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The State was to contribute rather more than half the cost, private 
capital the remainder, and the railways were to revert to the State in 
forty years or so. 

In 1848 there was a check; but, in 1851, Napoleon III. extended 
the duration of the companies' charters to ninety-nine years from that 
date, in order that their permanent position might be assured and 
their development encouraged. 

A few years later, five or six main lines radiating from Paris held a 
monopoly, each within its own area, of the through traffic, and were 
not at all concerned to develop local traffic. Secure in the posses- 
sion of the through traffic, they had no inducement to build branch 
lines for the development of local traffic, the prospects of which 
were doubtful, and the profits much less remunerative. In 1859, 
however, a distinction was made between the " old network " (ancien 
rSseau) of paying main lines and the " new network " (nouveau reseau) 
of less profitable extensions, which the great companies were invited 
to construct under the most liberal guarantees of interest by the 
Government ; if the lines paid, the companies bought out the Govern- 
ment, and, if they did not, the Government had to make good their 
guarantee ; so that the companies got more profit out of it than any- 
body else.* 

The law of 1865 attempted to establish local lines independently of 
the great companies, and was, therefore, quite a new departure. The 
local authorities were empowered to advance money for the construc- 
tion of cheap branch lines. Unfortunately, having been built on the 
standard gauge, these lines, which were intended to be purely local 
and tributary, combined, in spite of prohibition, to form continuous 
routes competing with the main lines. They became involved in 
speculations and expenses beyond their means. And, after coming to 
utter grief, most of them were bought up, either by the State or by 
the great companies, and were absorbed into the main line system. 

The law of 1880 was framed to give new life to light railway de- 
velopment, and applies to tramways as well as to local railways 
(chemins de fer d'interet local) ; by a tramway, in French legislation, 
we must understand a railway laid wholly, or for the most part, on a 
public road. This law does not release local railways from the opera- 
tion of those general regulations which apply indifferently to the con- 
struction of all lines, great or small; but particular requirements, 
affecting the gradients, curves, number and speed of trains, rates, etc., 
are separately prescribed in the specification for each railway (a 
standard form of specification, which is almost invariably adhered to, 
having been adopted in 1881 for local railways and tramways). The 
only general order of a technical kind relating to light railways, in the 
law of 1880, is that which empowers the Prefect of a Department to 
exempt them from the obligation — rigidly enforced in the case of large 
lines — of providing continuous fencing and level-crossing gates. The 
speed on light lines is limited by the Prefect. Women are frequently 

* Railroad Transportation, by Arthur T. Hadley. 
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employed. Examination of stock on running trains is not enforced. 
Block instruments and telegraph are not required ; telephonic com- 
munication, which is cheaper than telegraph, is permitted; these 
single lines may be worked by staff. Triangles replace turn-tables. 
The length of trains, by the decree of 1889, is limited to sixteen 
vehicles ; but a buffer-vehicle between the engine and the first pass- 
enger-coach is not required ; nor, if the train be fitted with the con- 
tinuous brake, need there be a special brakesman in the lust vehicle, 
or a fireman on the engine. Three trains daily each way are the 
usual minimum of service, with a subsidy for extra trains. Stations 
and approaches need not be lit until fifteen minutes before an evening 
train is timed to arrive. Such are the simplifications of working 
which may be inserted in the specification for a local lino. 

The majority of local railways have adopted the one-metre gauge, 
but this does not determine their differentia from ordinary railways, 
several of which have been constructed on that gauge. The distinc- 
tion between them is rather administrative and financial. 

Light Railways under Local Management Subsidised by Aid 
from State and Main Line Companies. — The ordinary railways 
are subject to State administration and centralisation. The local 
railways are under departmental or local administration, and all 
powers reserved in the specification to public authority — such as 
approval of the project, the arrangement of time-tables, and the classi- 
fication of rates — are placed in the hands of the Prefect of the particular 
Department without reference to the Minister of Public Works. 

The relief afforded by administrative decentralisation, however, 
has done less for the growth of light railways than the financial 
facilities introduced by the law.* It deals only with the terms on 
which State grants may be made, leaving the actual details of the 
concession to be determined by the local authorities. State grants 
may be made without imposing any other obligations. Those sub- 
sidies take the form of annuities amounting to not more than 5 per 
cent, on first cost capital, and must not increase the gross revenue of 
the railway beyond 10,500 francs per kilometre (£676 per mile) of 
broad-gauge line, 8500 francs per kilometre (£547 per mile) of 
narrow-gauge line, or 6500 francs per kilometre (£418 per mile) of 
tramway. The State will only grant this annual subsidy on condition 
that the local authorities who give the concession, with or without 
the co-operation of other interested parties, furnish at least an equal 
subsidy ; and, if the latter takes the form of capital or works, instead 
of an annuity, it is equated as an annual charge of 4 per cent., 
including amortisation. Under the law of 1865, the public aid was 
given to capital; under the law of 1880, to revenue. 

By making its subsidy an annual addition to revenue, instead of an 
immediate addition to capital for construction, the State hoped to 
strengthen the working of the line, and at first the Departments 

* " Expose de la Question de la Legislation des Chemins de fer Econonriques," 
by M. Oolsou, — Bull, de la Comm. Intemat. du Congres des Chemins deFer, 1891. 
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followed the same course, with the same object. Unfortunately, the 
lines thus established discovered in such conditions no great induce- 
ment to improve their working. The concessionnaires found their 
profits in raising the capital and promoting the construction of the 
lines; after that, they were guaranteed interest at 5 per cent, of 
capital, and knew well that, even if they exerted themselves to the 
utmost in the development of traffic, they could never earn that 
minimum of revenue. 

It became very evident that, if the system of annual subsidies was 
to prove satisfactory, the working expenses should be calculated in 
accordance with a revenue formula, not a capital formula. In many 
cases, however, the effect of some of these formulae was to content 
the working agency with such traffic as offered and could bear high 
rates; they promised no further remuneration for developing traffic 
by a reduction of tariff, or for attracting more business by multiplying 
and improving the service of trains; 

Another suggestion occurred to the Departmental authorities. If, 
with their superior credit, they could borrow money at a much lower 
rate of interest than had to be guaranteed to concessionnaires, why 
should not the Departments themselves raise the construction capital, 
and force the concessionnaires who took up the lines to seek their 
profits in an expansion of revenue, enterprising management, and 
economical working ? M. Colson's chief fear was that the Depart- 
ments, unless checked by higher authority, might go too far in that 
direction. The concessionnaires should at the very least furnish the 
rolling-stock ; for, if the line were handed over to them fully equipped, 
what was to prevent them from throwing up the contract whenever 
they got into difficulties 1 Only the exaction from them of a consider- 
able security, which means tying up money instead of utilising it. 
When this system of Departmental construction is adopted, moreover, 
the working agreements are for comparatively short periods ; and, in 
order to ensure the proper upkeep of the way and stock for which the 
Department has paid, it becomes necessary to deduct, from the share 
allotted annually to the concessionnaires, a certain amount to be 
devoted to the formation of a maintenance reserve fund. Such, too, 
was the experience of the Belgian National Society. 

The custom of making good deficits on working expenses was 
gradually discontinued. If the gross receipts were less than the 
working expenses, they were handed over to the concessionnaires up 
to a certain figure. There was thus a limit to the charges falling upon 
the Departments, and little inducement to promote lines which were 
not likely even to pay the cost of working. As, however, the line 
improved, and the receipts grew, the Departments would very natur- 
ally want a fair share of the profits, and here they were exposed to 
two dangers : if too large a share of the surplus were surrendered to 
the concessionnaires, there was no chance of substantially reducing the 
charges borne by the State and the Department, no matter how 
prosperous the line might become ; if, on the contrary, the conces- 
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«onnaires did not get enough of the surplus, they would not do their 
best to increase it. The concessionnaires to whom the line was leased 
might see their way to a reduction of tariff, an improvement of 
facilities, and an expansion of traffic which would benefit the pas- 
senger, the shipper, the district, and the country at large; yet the 
fraction of the surplus allotted to them might not repay them for the 
trouble, the cost, and the sacrifice involved. The contradiction in 
terms of formulaB based on gross receipts seemed an insoluble 
•difficulty. Experience had not yet stamped with its absolute approval 
any of those formulae which endeavoured to combine, with a division 
of receipts, a due valuation of the nature of the traffic and the condi- 
tions of working. In 1892, however, the year after M. Colson's 
paper was published, M. Considere enunciated a formula which won 
his warm approval, and the discussion which ensued between these 
two distinguished experts will be referred to in some detail later on. 

In regard to the formation of capital by a company holding a 
•concession, the law of 1880 required that the issue of debentures 
■should be subject to the authority of the Minister of Public Works, 
And that, only in special cases where the solvency of the promoters 
was beyond question, should the amount of debenture capital be per- 
mitted to exceed that of the paid-up share capital. 

The burdens laid upon the concessionnaires of State-subsidised 
local lines in the way of public services, although not so great as 
those borne by ordinary railways, were sufficiently heavy, including 
■as they did the free carriage of mails. 

The law of 1880, with its promise of fewer risks, but smaller 
profits, seemed to favour the formation of local companies by those 
whose property or business would be likely to benefit by a railway 
passing through the district. It appealed less to outside promoters 
or contractors, who, if they take up schemes in various parts of the 
country, like to be able to consolidate their management under one 
common direction. The effect of the later and more prudent policy 
of limited subsidies has been to induce the Departments more and 
more to take the construction of local lines into their own hands, and 
then to lease out the working. This, however, increased the charges 
upon the Departments, and once more opened the way to intervention 
on the part of the great companies in some cases. 

No doubt, the interest of a great company's main line in the pro- 
motion of a tributary local line would seem to be more immediate 
than that of the State, which could only find compensation for its 
■assistance in general, indirect, and even remote gains. No doubt, also, 
the State should only take action after those who are more immedi- 
ately concerned have failed to do their part. But all along the great 
companies had shown no inclination to take the lead in the develop- 
ment of minor railway connections, and it was not until there was a 
reaction against the tendency of the law of 1880 that the assistance 
of the great companies invited notice. 

The Northern has bought up some branches which could not pay 
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their way; capital has been advanced by the Northern and Eastern, 
and interest has been guaranteed by the Southern, to tributary lines. 

All the great companies afford junction facilities to light lines at 
moderate rental. Very often the ratio of the light line's share of 
expenses to that of the main line is as the traffic-units of the light 
line to the sum of the traffic units of both lines. 

Main lines working light lines sometimes take from earnings only 
their actual expenses — cost of maintenance, rolling-stock, fuel, and 
the staff actually resident on the line — requiring nothing on account 
of general charges or station rent. This is very much the sort of 
lenient treatment which the (2' 6" gauge) Cooch Behar (native) State 
Railway in India received from the Eastern Bengal (Government) 
State Railway ; actual expenses only were charged, and the servicer 
of the superior staff were rendered gratuitously. 

Through rates and through services between the great lines and 
these branches do not prevail. M. de Backer* argues that through 
consignment is only beneficial when it is accompanied by a reduction 
of rates ; that this means a decrease in the fixed charges ; and that 
this loss falls upon the smaller line, since it has to do all the work — 
shunting, marshalling, transhipment, etc. — which these fixed charges 
cover. The Northern Railway grants a feeder line a rebate per pas- 
senger, which varies with the number of passengers brought to the 
main line, but, says M. de Backer, "this would seem to be excep- 
tional ; however, it shows so keen a sense of justice that it deserves 
marked attention." 

We may sum up in a few words the relations which have hitherto 
existed in France between these light railways on the one hand, and 
the State, the Departments, and the great railway companies on the 
other. At first, as we have seen, the promoters constructed and 
equipped the line at a certain cost, and the State and Department 
paid interest on that at a rate which is far higher than the present 
market rate ; and then the promoters received, for working the line, 
a constant sum plus a percentage of the gross receipts, while, if the 
latter fell below a certain figure, the State and the Department had 
to make up the deficit. This system of guaranteed interest was too 
extravagant to be continued, and the later system was for the 
Department to build the line, and then to lease the working of it 
to a contractor, whose remuneration is determined by formulae 
designed to make him personally interested in the development of 
traffic. 

The Financial Position of Light Railways. — In 1894 the con- 
struction capital on account of local railways had reached £1 3,250,000, 
the gross receipts were £720,000, and the net revenue only £120,000. 
Tramways, or light railways on public roads, added £2,750,000 more 
capital, £200,000 gross receipts, and only £40,000 net revenue. The 
State had to pay £132,000, and the Departments £224,000, in the 

* Bulletin de la Commission Internationale du Congres des Chemins de Fer,, 
1891. 
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shape of guarantees on these local railways and tramways, and M. 
Colson, in reviewing these figures,* advised that, while the construc- 
tion of new secondary railways of general interest (with which we are 
not concerned) should cease altogether, that of lines of local interest 
should not be too actively pushed on, for their extension was likely 
to add considerably to liabilities which were already sufficiently serious. 

The interesting but discouraging " Report on the Tramways of the 
Charente Jnfeneure," drawn up by Mr Stovin Warburton, Her 
Majesty's Consul at La Rochelle,t although it deals in detail with the 
light railways of only one Department, takes a most unfavourable 
view of alL Unfortunately, the subject of light railways in France 
was still too controversial to enable M. Hanotaux to express a pro- 
nounced opinion upon their administration, and Mr "Warburton 's 
report is the only one published. If, as he says, the carts really cut 
out the railway on the very same roads, it must be a very bad case. 
But it is so ; he says that agricultural produce is preferably carried 
by cart to market towns ten or twelve miles off. Difference of gauge 
between the main and light lines must be largely responsible for this. 

The reader will remember that the term " tramways " means such 
lines as we are concerned with, as Mr "Warburton explains, and the 
report deserves quotation in eztenso : — 

"During the past year there has been a considerable amount of 
tramway construction in this district, and as the subject is one which 
has attracted a good deal of attention in our own country of late, 
where the advocates of tramway-making at the expense of the public 
have supported their views by quoting the example of this country as 
an argument in its favour, I think it well to give such information 
as I have been able to obtain concerning these lines, as well as on the 
tramway question generally. 

" The distinction made here between tramways and light railways 
does not depend upon the mode of construction, but on whether the 
lines run along the public roads for a certain proportion of their length 
or not. 

" Any line that runs for more than two- thirds of its whole length 
on or along the sides of the public roads is a tramway, and one which 
does so for a lesser distance is a railway. 

" In this Department they are constructed for about 30 per cent, 
of their length on lands purchased for the purpose, and for 70 per 
cent, of it along the roads, and, therefore, not being able to show the 
proportion necessary to make them tramways, are classed as railways, 
although commonly described as 'the tramways of the Charente 
Inferieure.' 

" The formalities necessary before the construction of the lines is 
permitted vary also according to the nature of the ground on which 
they run. 

* Revue des Deux Mondes, January 15, 1896. 

t Reports from Her Majesty's Representatives Abroad on Light Railways 
(Commercial, No. 9, 1894). 
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" If they are made (wherever they follow the roads) on those which 
belong exclusively to the Department or the Communes, the Council- 
General of the Department can authorize their construction. If, on 
the othe? hand, any part of them runs along a road belonging to the 
State, such as a national road, or the wharf of a maritime port, the 
concession can only be obtained from the State, and this last 
is the case with the tramways of the Charente Infdrieure, which 
have been authorized by a Decree from the President of the 
Republic. 

" The cost of making the lines is then paid by the State and the 
Department ; here each provides one-half, but the latter has to find 
the money in the first instance, as the State contribution is not given 
in cash, but in the form of an annuity spread over a term of fifty 
years. 

"This is how the matter was carried out here. The Department 
is the paymaster, and advertises for a contractor willing to construct 
the lines, and also to work them during the whole of the concession, 
which is for fifty years, engaging to repay him the actual outlay 
incurred, provided it does not exceed a maximum sum agreed upon, 
which in this instance is fixed at .£2735 per mile, and includes cost of 
land purchased, running stock, and everything else. 

" But the contractor does not receive the whole sum in cash, only 
being paid three-fourths of it ; the remaining fourth, being considered 
as a contribution from him, is deducted from the total sum due, 
according to his tender, and he is allowed interest on it at the rate of 
4 per cent, until his concession expires. 

" The working of the lines is entirely at his risk, but a calculation 
is made when giving out the contract as to the probable cost of 
maintenance and working, as well as of the probable receipts. 

" I am informed that here the estimate agreed upon between the 
Department and the contractor was that it should be put at £76 per 
mile, plus two-thirds of the gross receipts. 

" The tramways of the Charente Inf &ieure are intended for the 
transport of agricultural produce, goods, and passengers; the width of 
gauge is nearly 40 inches, v which has been chosen as likely to be the 
most useful size; the locomotives weigh 15 tons, and the wagons 
can carry a load of 10 tons, so that practically they are railways 
running along the roads for most of their length. 

" Having described these lines, which are similar to others lately 
made in different parts of France, the question naturally arises as to 
the benefit derived from them by the districts into which they have 
been introduced, and on this subject, having consulted persons 
competent to form an opinion, I have found it to be generally 
unfavourable. 

" There may be instances in which these lines have been a success, 
either financially, or by developing the resources of the district to 
such an extent as to make up for the loss to the public purse which 
they generally involve, but I believe them to be very rare, and I 
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should require very strong evidence that this was so in any case before 
I could credit it. 

" It is rather soon to pass a judgment on the services which the 
tramways of this Department may eventually render, but at present I 
cannot see that they have any chance of doing so to an extent which 
•can ever compensate for the amount of money spent on them. 

" They run through an agricultural country principally, so that it 
is to persons engaged in this occupation we should expect the principal 
benefit to accrue, but I believe that they will be very little used by 
most of them. 

" The line passes by hundreds of farms of moderate size (say, from 
20 to 200 acres), mostly tillage, which necessitates the use of horses 
and carts, several of which are generally kept on each farm. 

" The farmers have produce to sell, but it is generally sold at the 
•different market towns for ten or twelve miles round, and delivered 
at the buyer's house. 

"The tramway only runs from one point to another, and if it 
passes through a certain number of market towns, it leaves a far 
greater number equally near to any particular farmer untouched, so 
that in their case it is of no use to him at all. 

" But even when it runs to the exact place to which he wants to 
send a load, he has first to cart it from his farm to the tramway, then 
load it on the wagons, and at the end of the journey put it on another 
■cart to get it to the house of the purchaser if sold, while, if not, it has 
to be sent home in the same way, so that there are very few farmers 
who do not prefer to load their stuff and send it direct to the place of 
sale than to go through all these operations, and the idea of running 
sidings from the lines up to the farms is entirely illusory in this 
country, for no one would think of doing it. 

" The lines can therefore be of very little use to agriculture, and 
as the district is not a manufacturing one, or sufficiently populous to 
provide the amount of goods or passenger traffic which would enable 
them to pay the expenses of working, it is not easy to see what 
advantage will be derived from them except to a very limited number 
of persons. 

" I believe this to be the case in most of the tramway lines which 
have hitherto been constructed (in a greater or less degree), and it will 
naturally then be asked why they were ever made at all ? 

" The answer is, simply because of the great facility which exists for 
-obtaining public money for these and other undertakings, which would 
never have been attempted if they had to be made with private capital 
and for commercial reasons. 

"If the arrangement by which the funds are obtained is looked 
into, it will be seen how great an inducement is offered for getting up 
undertakings of doubtful wisdom when this can be done at the public 
•cost. 

" In this case, half the charges are paid by the State in the first 
place, which would present some difficulty if the money had to be 
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paid down in cash, but the objection to providing so large a sum at 
once is got over by making it an annual payment extending over] fifty 
years. 

" The Department naturally wishes to profit by the outlay of this 
large sum, of which it only pays an infinitesimal part, and in order ta 
do so has to provide the same amount, which it is able to do without 
inflicting on itself any additional taxation to signify, by borrowing the 
total sum required at a very moderate rate of interest, which during 
fifty years will be in a great part paid by the Government annual 
grant, so that till the end of that period nobody will be much the 
worse off. This would not be so if they had to make up any great 
loss on the working of the lines, but this is guarded against by the 
arrangement made with the contractor to work as well as construct 
them, by making him subscribe one-fourth of the capital, and by 
paying him the interest of this sum during the period of the 
concession. 

" Of course, this increases the cost of the undertaking, as he must 
consider it in his tender, but if it does, it also increases the half paid 
by the State and the annual payment in lieu of ready money. 

" It does not seem to me very surprising that, under the circum- 
stances, every part of the country should wish for tramways without 
looking very closely into the question of whether they are likely to 
benefit the rest of the country at some future time, for there can be 
no doubt that they benefit some persons at once, and the expenditure 
of a large sum of money is always popular in a district when the tax- 
payers are not called on to pay more on account of it. 

" I have read a great deal of correspondence during the past year 
as to the desirability of constructing tramways at the cost of the 
State or county districts in England, and the advantages which would 
result to the country generally from an expenditure of public money 
in this way. 

" On this subject I am not competent to form an opinion, but one 
argument used by the advocates of it appeared to me a very fallacious 
one. 

" It was, that it had been done in France on a large scale for some 
years past, and that as most of the lines did not work at a profit, the 
direct loss to the State must be counterbalanced by some indirect 
advantage to the population at large, or they would not be made. 

" This is exactly what ought to be proved before the money of the 
public is spent on them, but I am afraid that it will be found very 
difficult, and that if such proof had been required here many lines 
would never have been constructed. 

" Persons who wish us to follow the example of this country should 
remember that here it has been for many years the practice for the 
State to contribute liberally towards undertakings of every kind. 

" Tramways form a very small item in the gross sum which is thus 
granted annually, and they are often the only undertaking on which 
money can be so spent in a particular district. 
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" In these Departments bordering on the sea, millions have been 
granted by the State for making and improving seaports and for other 
maritime works of little advantage to the inland population, which 
•expects its share of whatever is going in the shape of Government 
aid, and will insist on having it. 

"Then the political question steps in, and these districts have 
Deputies and Senators like other places, whose first duty is to their 
•constituents, and if they neglected it, and were not able or willing to 
secure this share for them, their places would be very likely to be 
taken by others possessed of more energy or more influence, 

" The electors of a district consider that they are the best judges 
of what is good for them, and it seems a hard case to refuse a grant 
for a tramway on the ground that it will not pay if they wish to 
have it, when their neighbours in the same Department have been 
given sums five or six times as large for other undertakings which 
pay no better. 

" I believe that this was the case here, and that some prudent per- 
sons in other parts of the Department did at first oppose the tramway 
scheme as a waste of money, but were met with the answer, " You 
have got millions for your district, and you want to prevent us from 
getting a few hundred thousands for ours. 

" I think, however, it will be found that, owing to their want of 
success, tramways are going out of fashion in this country, and that 
people are not so anxious for them as they were. 

" I am told that many lines which had been projected will not now 
be carried out, and although the mere finishing of the systems already 
begun, and which cannot be stopped, may amount to a considerable 
mileage per year until they are completed, I have reason to believe 
that after this year tramway construction will show a considerable 
falling off in this country. 

"An experienced engineer, who supported the tramways of this 
Department, informs me that since seeing their working, he has 
■entirely changed his mind about them, and will never again vote for 
a steam tramway in rural districts unless it is entirely constructed 
on land purchased, and does not run anywhere along the public 
roads. 

" My informant considers that in order to justify the outlay in- 
curred in making tramway lines, every mile of their route should be 
able to feed them with light or heavy traffic in proportion to their 
•cost of construction and working expenses, and that in order to fulfil 
this condition they must be made in one of two ways : — 

" 1. Cheap to construct and work, and in this case they should be 
only what used to be known as a tramway, viz., a line running for all 
its length along the public roads, with light rails, carriages, and 
wagons, which enables a service to be kept up of carriages running 
frequently at small cost. 

" This kind of tramway requires to be worked by horses, or by 
•engines of a lighter and more economical build than any at present 
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in use in this country, but except in or near large towns it can scarcely 
ever pay. 

"2. By making it (as has been done here and elsewhere) a railway 
more or less light, worked by ordinary steam locomotives, capable of 
moving a large amount of tonnage in heavier trains running less often. 

" A line of this description cannot be run entirely along the public 
roads in this country for several reasons, one of which is that very 
few of them are wide enough to allow it to be done with safety, and 
land must therefore be purchased, which, as I have mentioned already, 
has been done here on 30 per cent, of the whole route, thus enor- 
mously increasing the cost, and even this has been insufficient, for 
where the line does follow the highways, owing to their narrowness, 
many accidents have occurred through horses being frightened, car- 
riages upset in consequence, or from the wheels getting caught in the 
rails, with the result that a considerable share of the gross earnings 
is, I hear, likely to go in damages. 

" Again, the working expenses are very heavy, owing to the rise* 
and fall of the ground on the road parts. 

" In one section of about sixteen miles the locomotives have to work 
the traffic on an incline of as much as 1 in 30, and they are themselves 
so heavy when fully provisioned with coals and water, that they can 
only draw a load of two and a half times their own weight. 

"This does not matter very much at present, there being so little 
traffic, but if what is one of the arguments in favour of tramway- 
making proves correct in this instance, and that sufficient traffic is 
developed to make the line of benefit to the population as a whole, 
the line will have to be abandoned and a regular railway constructed 
in its place, entirely on purchased land, so that the steep gradients 
may be avoided. 

" I cannot help thinking that it would have, under the circum- 
stances, been wiser to have spent a very small part of the outlay in- 
curred on improving the public roads, which, in this Department, are 
far from perfect, but then no grant from the State could have been 
obtained for such a purpose. The general impression now in this 
country seems to be that the solution of the question of rural traffic 
does not lie in tramways, but in mechanical traction on the ordinary 
roads, and that the only difficulty in the way is the want of a loco- 
motive suited to them, and which will not be obliged to carry the 
great load of coals and water which they do at present ; this has not 
yet been constructed, but the experiments lately carried out in France 
seem to indicate that the difficulty is most likely to bo solved by the 
use of petroleum as fuel. 

"If this should turn out to be the case, I feel sure that many 
country districts will regret having saddled themselves with a costly 
system of tramways which must be paid for some day, even if the 
burden is not felt at present, and when we remember the enormous- 
indebtedness of the Communes, any addition to it must appear to be a 
serious matter. 
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"This debt, which, in 1862, amounted to £26,000,000, or 15s. per 
head of the population, had risen in 1890 to £129,000,000, equal to 
£3 4s. per head, and must have largely increased since then owing 
to the liberal expenditure on public works during the last four years, 
which has been facilitated by the low rate of interest for loans 
secured by county or municipal guarantee. 

" There may be (as I have said already) some lines of tramways 
which are exceptions to the general rule, and have proved a success 
by benefiting the country generally or paying their way, but I believe 
this will be found to be owing to exceptional circumstances, such as 
their supplying a missing link in a railway system, or passing through 
districts where there are prosperous sugar factories or distilleries. 

" One in particular is always quoted, that between Pithiviers and 
Toury, but I believe it combines both these advantages to a degree 
not found elsewhere, and still its earnings have not hitherto been 
sufficient to prevent loss in the working. 

" As to others, I have never heard anything beyond the general 
statement that they benefit the district, without any facts or figures 
being given to prove it." 

This is a somewhat depressing report, and it will be noticed that 
Mr Warburton is very sceptical in regard to the "indirect advantage 
to the population at large " of such lines. But it must be remembered 
that his point of view is that of the average practical Englishman who 
believes only in a scheme that will stand on its own legs without any 
official props. It will be only fair to quote a few more cheerful 
figures* regarding the 2 feet gauge light line, from Caen to Dives and 
Luc-sur-Mer in Normandy, built and equipped by the Decauville 
Company, who were granted a concession in 1890. The line is 
nearly twenty-four miles long, and cost £50,594, or about £2143 per 
mile. In 1894 the profit was about 7 \ per cent, on the capital of 
the Company, and the growing surplus, during three years of working, 
is seen in the following table : — 



Year. 


Number of 

Passengers 

Carried. 


Total 
Receipts. 


Working 
Expenses. 


Surplus. 


1893 
1894 
1895 


215,233 
256,664 

• • • 


£ 
6754 

8288 

8930 


£ 
5189 

5302 
5271 


£ 
1565 

2986 

3209 



The gauge, 2 feet, of this light railway was chosen in preference to 
that of 2 ft. 6 in., because the latter was too near the existing metre- 
gauge, a reason which would not, of course, obtain in England, and 

* Engineering, Feb. 28, 1896. 
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has not prevented us from adopting the 2 ft. 6 in. gauge in India. Both 
at Dives and Luc-sur-Mer the line touches the Western of France. 
The track is laid mainly along the side of the public road. Besides 
ordinary traffic, there is extra traffic in summer between Caen and 
the coast, and even in winter, on market days at Caen, a good amount 
of business is done in passengers, goods, and farm produce from and 
to the rural districts. The smallness of the gauge, and the portability 
of the permanent-way, make temporary extensions easy, and the 
lines may be run down to the fields during harvest, and shifted as 
required. 

The permanent-way is of the Decauville pattern, and weighs 89 
lbs. per yard. It consists of rails, weighing 30 lbs. per yard, fastened 
to sleepers weighing 24 J lbs. by two inside and one outside rivets, and 
is laid in sand ballast, topped with gravel and stones. Level-cross- 
ings over roads are paved. 

Land (which has frequently been a costly item on the liberal valua- 
tion of juries composed of peasant proprietors) was free, and there is 
no fencing. 

There are fifteen stations — some with sheds only, others provided 
with a small office — two running sheds and one repairing shop. 
Telephonic communication has been established on the return wire 
system. 

The curves are sometimes sharp, one having a radius of only 65 feet, 
and gradients are as steep as 1 in 33. All the passenger, and most of 
the goods, stock run on bogies. The automatic brake is used. 

Third-class passenger vehicles, carrying 56 passengers, weigh 3 \ 
tons. They are made open for summer traffic. Mixed first-class and 
second-class passenger vehicles — composite — are closed carriages with a 
•central passage. Composite passenger and luggage vehicles are in use. 

Of goods wagons, besides special cars for bullocks and horses, there 
are two types. The smaller carries 5 tons on two axles. The larger, 
which carries a 10-ton load (a standard gauge load), does not weigh 
more than 3 \ tons. 

Since 1893 there has been a reduction in train-mileage expenses 
and an increase in train-mileage receipts, the latter having been 
Is. 9£d. in 1893 and 2s. Id. in 1895, the former Is. 4£d. in 1893 and 
Is. 4d. in 1895. As regards the capacity of this small line, it is said 
to have carried 61,405 passengers in the month of August, or an 
•average of 2000 per day. 

Another line on the 2 feet gauge may be mentioned, that from 
Pithiviers (Orleans and Malesherbes Kailway) to Toury (Paris and 
Orleans Eailway).* It was referred to in Mr Warburton's report 
^.bove. 

This railway was constructed by the Council of the Department to 
encourage the cultivation of beetroot and the manufacture of sugar. 

* Fori9 on "Light Narrow-Gauge Railway in France" (Le G&nie Civil, vol. 
xxv., 1894). Mia. Proc. Inst. C.E., vol. cxviii., 1894. Foreign Abstract. 
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Its working has been leased to the Decauvillo Company, tho tormn 
being that, in any year, if the gross receipts are lorn than £ 1 1 (\ a milo, 
the Department shall pay the Company half the difloronoo ; if thtiy 
are more than £148, the Company shall pay tho Department half tho 
difference; and, between these limits of gross receipts, no payment 
shall be made either way. The Department hoped also to mhvo 
something in road maintenance. 

The line is nineteen miles long, with seven in termed into Mtationii, and 
six other stopping places where passengers without luggage may join 
the train. The track is laid on one side of the public road, and in 
not separated from it in any way. Most unfortunately, tho apportion 
of the Communes forced the line to make a detour round tho village* 
instead of passing through them. At the stations aro an open passim' 
ger shed and a parcel office containing a weighing-machine. Tho 
conductor issues tickets on tho train. Tho gradients aro generally 
about 1 in 100. 

The rails weigh 19*1 lbs. per yard, and aro cold-riveted to stool 
sleepers, with six inches of ballast under tho sleepers. There aro two 
goods engines, compound on M. Mallet's systom, weighing 9 tons 
empty and 12 tons full, and two passenger engines, weighing 72 tons 
empty and 8*5 tons full. Of wagons, besides a cattle- wugon hogio, 
there are two types, one being 5-ton four-wheelers for beetroot, and 
the others 10-ton open bogies weighing 3*17 tons. Tho cont was 
£1223 a mile, or, including equipment, £1551 a mile. 

Important branches have been laid down by cultivators and 
manufacturers. 

"Eoselly," in La Vote Ferrve, has given some interesting par- 
ticulars* regarding a group of five local lines, aggregating one hundred 
miles in length, traversing a desolate sandy desert in the LandoH, mid 
owned and worked by an independent company, to which the (Jreat 
Southern Eailway has given a guarantee of 5 per cent, on capital. 
These lines were opened in 1891. In 1893 the gross receipts wore 
£18,000 (about £3 10s. per mile per week), tho working expends 
£11,000 (£2 3s. per mile per week), and the net earnings £7000 
(£1 7s. per mile per week). 

A reference to the short table at the end of the book, compiled 
from the Eailway Eeturns of tho United Kingdom, will show that the 
gross receipts are very poor indeed. It is all the more remarkable, 
therefore, that the proportion of working expenses to total receipts 
should be so low as 61 per cent., — about the same as the Festiniog 
Railway can boast of with nearly seven times as large receipts, and 
very creditably approaching the figures which we find opposite the 
names of the great railways in that table. 

The Landes light lines cost £3200 per mile ; and the interest and 
sinking fund on a capital of £320,000 demanded an annual charge of 
£18,000, of which the Southern Eailway had to make up £11,000. 

* Transport, January 4, 1895. 

E 
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But then the Southern Railway received .£32,000 gross receipts on 
contributed traffic, and this traffic was worked at very much less expense 
than 56 per cent, of the receipts, the average percentage obtaining on 
the system; so that the net revenue due to the branch lines was a 
great deal more than the £11,000 which the Southern Railway had to» 
make up. From these figures the writer of the article infers that a 
main line might allow a rebate of 20 to 30 per cent, on all traffic con- 
tributed by a local line. 

M. Colson* — in his report to the International Railway Congress 
of 1891 — implies that, both in France and Belgium, light railways 
have been successfully launched, so far as their construction goes, but 
that their working leaves much to be desired. 

Discussion on the Utility of Branch Lines. — The advocates of 
light railways will find in M. Considered articles! on the utility of 
branch lines — and in M. Colson's criticisms J — a most valuable 
demonstration of the claims which such lines have upon the main 
lines, the inhabitants of the locality traversed, and the community at 
large, for support and encouragement in return for direct and indirect 
benefits conferred by them. This is, indeed, the chief lesson to be 
learned in our study of the light railways question in France. 

We are so accustomed to accept as a matter of course — disposed of 
with the payment of rates and fares — the direct advantages which we 
derive from railways, that few of us attempt to realise to what extent 
we are indirectly indebted to them. M. Considere has endeavoured 
(l).to show how largely the main lines profit, both directly and 
indirectly, from light railways which act as feeders to them, (2) how 
largely the public are benefited by them, (3) to prove that, if rail- 
ways are to render the maximum of direct usefulness to the public, all 
rates should be reduced to the incremental cost of service (a term 
which will be defined later on), and (4) instead of guaranteeing a 
minimum interest on capital or handing over a certain proportion of 
the gross receipts, to evolve a traffic formula which will induce a 
working agency to earn its subsidy by the development of traffic, the 
reduction of rates, and the provision of a liberal train service. 

Obtaining his data, first of all, from the special case of nine light 
feeder lines on the Western, Orleans, and Northern systems, and 
then, for further confirmation, from general statistics, M. Considered 
investigations lead him to conclude that, for every franc of passenger 
receipts taken on the branch, the main line also takes one franc ; 
that, for every franc of goods receipts taken on the branch, the main 
line takes two francs ; and that, taking passengers and goods together,, 
the branch contributes — on the average — to the main line additional 
receipts amounting to 140 per cent, of the receipts on the branch. 
In M. Colson's opinion, however, branch lines develop local traffic 

* Bull, de la Comm. Intern, du Cong, des Chemins deFer, 1£91, — "La Legisla- 
tion des Chemins de Fer $conomiques." 
t Annales des Ponts et Chausstes, vol. iii., 1892, and vol. vii., 1894. 
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mainly, and their contributions to the main lines have been over- 
estimated by M. Considere. Without attempting to determine to 
what precise extent main lines are indebted to branch lines, the late 
Mr A. M. Wellington described the position very clearly : * — " The 
reason for the continued and rapid building of branches in spite of 
their apparent unproductiveness is simply this : — They contribute 
traffic to the main line which, as it is merely an increment, costs 
always comparatively little to move, and often nothing at all." If the 
contributed traffic takes the form of extra passengers or small consign- 
ments filling up vehicles which otherwise would be insufficiently 
loaded, if it supplies a back-load, and if it is carried on the main line 
in the direction of favouring grades, the main line's share of the 
receipts becomes practically an addition to its net — rather than to its 
gross — revenue. Light railways, therefore, when they act as feeders, 
are entitled to the most generous treatment at the hands of main line 
companies. The latter may do their shunting, marshalling, tranship- 
ment, and clerkage for them at junctions at a small charge or even (if 
these services involve no addition to the main line staff) for nothing ; 
afford them the fullest junction facilities, platform, yard and shed 
space, etc. ; repair their engines and rolling-stock at cost price ; treat 
them leniently in regard to demurrage and detention of wagons ; allow 
them, in the division of earnings, a share depending on the lead on 
the main line of traffic contributed by the branch, etc. Under the 
usual terms, hay might be consigned from Easingwold in Yorkshire 
to Hexham in Northumberland or only to a main line station just 
beyond the junction, and the branch would receive the same in either 
case. 

The direct gain, says M. Considere, to the actual users of railways 
— and this, he insists, is quite as true of light railways — is equal to half 
the gross receipts. The indirect gain to the country at large is equal 
to two and a half times the gross receipts. The total contribution of 
railways to the wealth of the country, directly and indirectly, amounts; 
therefore, to three times the gross receipts. Inasmuch as only one- 
third of the lead of traffic due to the branch lies on the branch itself, 
the direct and indirect gains to the public of such light railways is 
equal to six times the gross receipts. Their value to the State is 
equivalent to 5 per cent, per annum on their first cost. The State, 
says M. Considere, owes this to these local lines. The general tax- 
payer might, therefore, be fairly called upon to support them to that 
extent. On the other hand, the general taxpayer may — as will be 
seen further on in our epitome of M. Considered views — require these 
lines to be worked at rates which approach the incremental cost of 
service, in order that he may get full value out of them. M. Colson 
doubts that light railways of local interest have any appreciable effect 
on the public wealth. Even that of the great railways must be shared 
with other agents of modern progress. The utmost we can expect 

* Economic Theory of Railway Location, by A. M. Wellington. 
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from these light railways is one simple and tangible result — the 
cheaper carriage of certain commodities. Any attempt, says M. 
Colson, to count upon indirect benefits as a set-off to increased taxation 
must be regarded as too complicated a problem to be put into figures. 
In considering the feasibility of a light railway project, all we can do 
is, after a careful study of the nature of the traffic to be got in the 
district, to estimate, more or less correctly — (1) the probable receipts 
on the branch itself, (2) the additional receipts it will bring to the 
main line, and (3) the direct profit to the public on cost of transport. 
These direct benefits may be compared with the direct expenditure to 
be incurred, but there we must stop. The gross receipts are the most 
important item, and they should, M. Colson considers, not only cover 
the actual cost of working, but also pay interest on a portion of the 
capital. The remainder of the capital may justifiably be furnished 
by the State and the Department. Indeed, considering the privileges 
belonging to the State in regard to mails, telegraph, stamps, etc., it 
might contribute as much as one-half. M. Colson values highly the 
vivifying effect of railway passenger traffic. 

If, says M. Considere, railways are to render the maximum of use- 
fulness to the public, it may be necessary to reduce rates to the incre- 
mental cost of service (le prix de revient partiel de transport). The 
application of this term, which occurs so constantly in the discussions 
of French experts, must be explained. The legal or maximum tariff 
is divisible into two parts — (1) the toll {droit depeage), to cover the 
cost of maintenance of way and works and interest on capital, and 
(2) the charge for carriage (prix de transport) to cover movement 
expenses, including those connected with rolling-stock, the cost of 
hauling, and the cost of working the traffic. The toll amounts to 
about 60 per cent, of the whole charge. The actual cost of service 
(prix de revient des transports) is also made up of fixed and movement 
expenses. If from the cost of service we eliminate the quota of fixed 
charges falling, on division, to each unit of traffic, we arrive at the 
actual increment of cost (le prix de revient partiel de transport) due 
to the movement of a unit of traffic, and to this we will apply the 
term "incremental cost of service." The investigations of M. Baum 
and other experts justify generally the assumption that cost of service 
is about the same per passenger-mile and per ton-mile. In discussions 
on French railways, the cost of service is usually accepted as 5£ 
centimes per ton or passenger per kilometre (0*88d. per mile) and the 
incremental cost of service as 2 centimes per kilometre (0*32d. per 
mile). The cost of service may differ greatly on one railway and 
another. On one Indian railway the average cost of hauling a ton of 
goods is stated to be 0*1 4d. per mile, on another 0*7d. per mile. As 
between one kind of goods and another, the differences in cost of 
service must be far greater. The determination of the average cost of 
service would serve no practical purpose, but the use of the term has 
a definite value in discussion. 

Obviously in regard to goods, the cost of service diminishes as we 
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obtain fuller loads ; when the amount of business done in a certain 
commodity is so large that the fixed charges, being widely distributed, 
tend to disappear ; when return loads fill trains that otherwise would 
run empty ; when the goods are easily handled ; when the consignor 
and consignee do their own loading and unloading ; when the grades 
and curves of the lines are easy ; when the goods can be iun through 
without break of bulk or transhipment, etc. Under such favourable 
conditions the incremental cost of service may be reduced from 2 to 
1£ centimes per kilometre (from 0'32d. to 0*24d. per mile), as in the 
case of coal trained from the North of France to Paris. 

M. Considered proposition is opposed to all practical ideas of rail- 
way economics. The minimum rate — below which a reduction would 
bring no further traffic of the kind — may be determined by the con- 
sumption or by the production, the demand or the supply, of that 
commodity. Like the prohibitive maximum rate, it depends more 
upon the value of the goods than upon anything else. If, in order to 
reach the minimum, the incremental cost of service is barely covered, 
other goods which can afford to do so must pay the fixed charges, or 
the tax-payer must jnake up the deficit. 

As a matter of fact, in French as in English practice, Solacroup's 
rule is followed of making the goods pay what they can afford to pay, 
and the classification depends mainly upon the value of the goods and 
the loss or damage for which the railway would be responsible. It 
has been left to Germany to abandon the ad valorem principle of rates 
and classification in favour of the so-called " natural system " (utterly 
condemned by M. Colson) of basing the charge on the weight and 
volume of the goods. A tradesman might just as well charge the 
same price per pound or per cubic inch for every article in his shop. 
This system ignored the question of varying responsibility ; it gave 
rise to innumerable practical difficulties, and the endeavour to reduce 
the charges by closer loading — in full wagons, in groups of wagons, 
or in complete trains — created an intermediate service of middle- 
men called "groupers," who pocketed any nominal saving on the 
rates. 

As we have said before, instead of expecting low rates on light 
railways, we must be prepared very often to pay as much as double 
the ordinary rates, and this has been already recognised in the 
schedules of the orders authorizing light railways in England under 
the Act of 1896. 

In France, when the Departments determined to construct the 
light railways but to lease the working of them, various formulae 
were from time to time proposed for expressing the amount of subsidy 
in terms which should ensure the mutual benefit of the public, the 
lessees, and the Department. 

The tendency of a formula based on a division of net earnings 
would be to encourage the working agency to keep up the rates, and 
the necessity of checking the expenses would entail a blending of the 
official element in the management which would be objectionable. 
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Most of the Indian Government agreements with companies working 
the railways depend on a division of surplus profits (if any) after 
repayment of guaranteed interest, etc. 

In France and Belgium it is usual to adopt formulae based on a 
division of gross receipts. The effect of these may be to give the 
lessee too much on passengers or too little on goods which, although 
of great importance to the public, are only able to bear a low rate, 
and there is no inducement to run additional trains. The conflicting 
interests of the lessee and the public are aggravated, and the usefulness 
of the railway greatly impaired. A few examples may be given, 
expressed in English as well as French terms : — 

Let F = the working subsidy in francs per kilometre. 
L = ii ii pounds sterling per mile. 

R = the gross receipts in francs or in pounds in. each case ; 
then — 



F = 2250f. + £ R 
F = 2000f. + i R 
F = 1500f. + | R 
F = 750f. + | R 



L = £145 + £ R 
L = £129 + J R 
L = £97 .+ |R 
L = £48 + f R 



The constants in these formulae are obviously such that the subsidy 
would be equal to the gross receipts, when the latter amounted to 
3000 francs per kilometre or £193 per mile. 
In those known as the Belgian formulae — 

F = R (if R = to 2000f.) 

F ^ 1500f. + 0-30 R (if R = 2000f. to 5000f.) 

F = 500f . + 0-50 R (if R = 5000f. + ) 

L = R (if R = to £129) 

L = £97 + 0-30 R (if R = £129 to £322) 

L = £32 + 0-50 R (if R = £322 + ) 

the singular assumption seems to be made that working expenses 
increase more rapidly when the gross receipts exceed 5000 francs per 
kilometre or £322 per mile, than when they are below that amount. 
Accordingly M. Noblemaire (of the P.-L.-M. Railway) proposed the 
following — 

F = R (if R = to lOOOf.) 

F = 250f. + | R (if R = lOOOf. to 3000f.) 

F = lOOOf. + | R (if R = 3000f. to 5000f.) 

F = 2000f. + 0-30 R (if R = 5000f. + ) 

L = R (if R = to £64) 

L = £16 + £R(ifR= £64 +£193) 

L = £64 + | R (if R = £193 + £322) 

L = £129 + 0-30 R (if R = £322 +) 
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The different results obtained by the use of one series or the other is 
sufficiently illustrated by a few figures. 



R 


Belgian 
F 


Noblemaire's 
F 


R 

/• 
6,000 


Belgian 
F 


Noblemaire's 
F 


1,000 


1,000 


1,000 


3,500 


3,800 


1,500 


1,500 


1,375 


8,000 


4,500 


4,400 


2,500 

* 


2,250 


2,125 


10,000 


5,500 


5,000 


4,000 


2,700 


3,000 


12,000 


6,500 


5,600 



In some cases the Government of India has undertaken to main- 
tain, stock, and work a railway constructed by a company for so 
much per cent, of the gross earnings, and has allowed to the company, 
by way of rebate on the net earnings of the State railway, from traffic 
interchanged with the company's line, a certain amount, as required, 
to make up interest at a certain rate on the actual capital expendi- 
ture, surplus profits in excess of a certain percentage on capital being 
divisible between the State and the company. 

M. Considere, discarding all formulae based merely on gross receipts, 
first of all reduces the complicated formula adopted in Le Finistere to 
four terms : — 

F = a + 6R V + cR M + eM K , 

where E v = gross receipts from passengers, E M = gross receipts from 
goods, and M K = the number of goods tonnes-kilometres (correspond- 
ing with our ton-mileage), and then expands it into six terms — 

F = a + bR Y + cR M + dV K + eM K +/K, 

where V K = the number of passenger-kilometres, and K train-kilo- 
metres. The co-efficients he proposes are as follows — 

F=1000f.+0-15R v + 0'25R M + 0-04V K + 0-012M K + 0-40K, 

or, as we might write it in English equivalents — 

L = £64 + 0-15R p + 0-25R G + 0'04P M + 0'012G M + 0-40M. 

The effect of the first three terms is obvious. They give the lessee 
a fixed sum plus a certain proportion of the gross receipts from 
passengers and goods. The fourth and fifth terms encourage him to 
increase his passenger-mileage and goods ton-mileage. The sixth term 
induces him, not merely to run the service of trains required in the 
specification, but to put on additional trains for goods or passengers 
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when the public convenience demands them. The co-efficients may, of 
course, be modified according to the conditions of traffic. 

M. Colson agrees with M. Considere that a good working formula 
is urgently needed for leasing lines of low traffic — especially those 
which have been assisted from the public purse— and concurs in his 
rejection of formulae of the a + &R type. M. Considered solution 
of the problem receives from him a warm tribute of praise, but he 
suggests certain modifications in the formula. He would combine the 
goods and passenger receipts in one term, R. Moreover, M. Con- 
sidered co-efficients tend to lower the rates too much, because the 
lessee is not sufficiently interested in increased receipts, and might 
even find it pay him to carry certain traffic for nothing. An addi- 
tional train with 60 tons of goods, for example, would add to his 
subsidy (under the fifth and sixth terms) 1*12 francs, even if the 
receipts were nil. M. Colson, therefore, would increase the effect of 
R, and reduce that of a, M, and K, thus : — 

F = 300/ + 0-5R + 0-005M + 0'3K, 

or expressed in English equivalents — 

L = £19 + 0-5R + 0-005G + 03M. 

M. Colson is of opinion that, by way of security, the lessee should 
provide part of the capital, and, if the lessee had advanced as much 
as 10,000 francs per kilometre, or £644 per mile, the constant might 
be raised to 700 francs in one formula and £45 in the other, to give 
the lessee 4 per cent, on his share of the capital. It will be observed 
that if the lessee now runs an additional goods train of 60 tons, the 
third and fourth terms will only give him 60 centimes for it, so that 
he is obliged to keep his rates high enough to make R a remunerative 
item, especially if new stock has to be built for the new traffic. 

A formula of the type advocated by MM. Considere and Colson has 
actually been applied to two light railways in the Department of the 
Loire, and in quoting it from an interesting summary* of an article 
on " State Subsidies " in the Vote Ferree, only the letters and order 
of the terms have been changed for the purpose of comparison — 

L = £93 + 0-3R + 3d.G + frlM. 

in English equivalents. 

* Transport, Nov. 23 1894 



CHAPTER V. 

LIGHT RAILWAYS IN ITALY. 

Contents. — Railways in each small State — Unification of Italy and purchase 
of railways by Government — Their operation by companies — The law of 1873 — 
Secondary lines under the law of 1879— The laws of 1881, 1887, and 1889— 
Remarkable development of tramways — Relative position of light railways and 
tramways — Various gauges — Signor Adamoli's report — Attitude of the great 
lines towards light railways — Palermo-Corleone light railway — Steam tramways 
— Occupation of roads by light lines. 

Relation of Government to the Main Railways. — In Germany, 
as will be observed in the next chapter, the first railways were built 
for the local purposes of the different States, and very much the 
same thing occurred in Italy. With the unification of Italy — which 
began with the annexation of Lombardy to Sardinia in 1859, and 
was finally accomplished by the absorption of the Pontifical States in 
1871 — came the closer connection of the various railways. In the 
course of a few years they were bought up by the State, and in 1885, 
State management having been tried and found wanting, the work- 
ing of the railways was leased to great companies on a system of 
division based upon the gross receipts — a system which may induce 
the agency to cut down expenses on renewals and improvements, but 
i3 not likely to make it prefer a large traffic at low rates to a small 
traffic at high rates. Such, briefly, is the position of the main lines, 
and more need not here be said before introducing the subject of 
minor lines. 

Laws Relative to the Minor Railways. — Under the law of 1873 
a certain number of railways were constructed under special condi- 
tions of economy and encouragement, such as their exemption from 
taxes on materials of construction, their freedom from the usual 
requirements in regard to continuous fencing, their promotion 
by provincial or communal syndicates their assistance with an 
annual subsidy of .£64 per mile (1000 francs per kilometre) for 
thirty- five years, etc. This, for example, was the subsidy given to 
the Torrebelvicino-Schio-Arsiero line (3' 1£" gauge) 14 miles long, to 
which, however, no corporate bodies appear to have contributed.* 

* Reports from Her Majesty's Representative* Abroad on Light Railways, 
1894,—Italy, No. 6. 
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The Railway Classification Law of 1879 authorised the State to 
construct 951 miles (1530 kilometres) of secondary lines, on condi- 
tion that district syndicates furnished 40 per cent, of the cost up to 
.£5150 per mile (80,000 francs per kilometre), 30 per cent, of the 
next .£4506 per mile (70,000 per kilometre), and 10 per cent, of 
a ay thing above that amount. Accordingly, the Arezzo-Fossato line 
(3' 3f" gauge), 83 miles long, received -^ths as State subsidy, and 
T £ths as contributions from corporations. The conditions and sub- 
sidies of the law of 1873 were extended to such lines, the adoption 
of narrow gauges was permitted, and these railways might be built 
on the public roads, provided that a clear width of 16' 4f" (5 metres) 
was left for cart traffic. 

The law of 1881 permitted the State to afford assistance by sub- 
sidies to other lines besides those covered by the law of 1873. The 
maximum of these subsidies was raised, by the law of 1887, from 
£64 to .£193 per mile (3000 francs per kilometre), and the term of 
concession was prolonged from thirty-five to seventy years. Such a 
subsidy was granted to the Biellese lines (3' 1 J" gauge), 24 miles long, 
to which the corporations interested also contributed a lump sum, of 
£10,000 (250,000 lire). The law of 1889 extended aid by State 
subsidies to lines promoted by private parties in their own interests. 

Development of Tramways. — But in Italy, as in the Netherlands, 
the development of tramioays (by which are meant railways laid on 
roads) has been much more remarkable than that of secondary rail- 
ways. Failing a special law dealing with tramways, their position is 
to some extent defined and recognised by various orders issued by 
the Public Works Department and the Council of State, as well as 
by legal decisions. Thus a tramway cannot be laid on a road except 
with the sanction of the road authorities. Higher authority cannot 
override lower authority which maintains part of the roads to be 
occupied. The tramway must not interfere with ordinary road 
traffic ; as soon as carts and carriages cannot use the top of the tram- 
way the line becomes a railway. The road authorities surrender no 
part in the possession of the roads to the tramways ; if the roads, to 
suit the tramways, require improvement or alteration, the road 
authorities execute this themselves.. The spread of tramways in Italy 
is, as M. Colson indicates in his " Expose* de la Question de la Legisla- 
tion des Chemins de Fer Economiques,"* largely due to their free- 
dom from restrictions, and their decentralisation. 

Railway legislation does not hamper tramways. They come under 
legislation affecting steam engines, however, and in this way the 
Minister of Public Works has been able to regulate sufficiently tram- 
way construction and working. Thus there may not be more than 
4, 5, or 6 vehicles on a train ; maximum speed may be fixed at any- 
thing between 9 J and 15 J miles (14 to 25 kilometres) an hour, 11 
miles (18 kilometres) being the usual maximum ; at certain places the 
trains may be restricted to a foot pace; occasionally the platelayers 
* Bull, de la Comm. Internat. du Covg. des Chtmins de Fer, 1891. 
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may have to line the Toad from point to point, but a troublesome and 
costly requirement of this kind is seldom enforced. In regard to the 
tariff, a most important matter, the working agencies are allowed a 
very free hand, no maxima even, in some cases, being prescribed. 

Tramways do not seem to receive large subsidies. They may be 
compelled to carry the mails free, but, being classed as road under- 
takings, they escape the taxes which weigh so heavily upon the rail- 
ways. 

Relative Position of Light Railways and Tramways. — It was 
anticipated by M. Colson that a law, which had for some years been 
in contemplation, would be passed by the Italian Parliament, depriv- 
ing tramways of all the advantages due to their decentralisation, 
bringing them, like the light railways, under central control, and 
placing them under almost as stringent conditions as the normal rail- 
ways. In the case of tramways the clearance between the vehicles 
and houses fronting the side of the line was to be fixed at 2 ft. 7 £ in. 
(0*80 metre). The speed was n6t to exceed 15 miles (24 kilometres) 
an hour by day, and 11 miles (18 kilometres) by night. If the maxi- 
mum speed did not exceed 12£ miles (20 kilometres) an hour, the line 
was to be exempted from payment of the fast-train tax, and only 
liable to the usual 2 per cent, levied on freight carried by slow trains ; 
but the other lines would be taxed like the normal railways. The 
five centimes stamp duty on tickets, however, was not to be exacted 
for shorter distances than 6£ miles (10 kilometres). Direct manage- 
ment by the Departments and Communes was to be prohibited. The 
concession was to terminate at the end of forty years as a maximum 
limit. Maximum rates and fares would be fixed by the Government, 
who would reserve entire control of the working. 

Light railways would be dealt with under the same law. Con- 
cessions for these would be granted by the State, even when they 
were to be laid wholly or partly upon ordinary roads, but this occupa- 
tion would require the consent of the local authorities. The maximum 
term of such concessions would be seventy years, or, if three-fourths 
of a line lay on the roads, fifty years only. Special regulations would 
be included in the act of concession regarding the working of the line, 
the rolling-stock, the composition of the trains, and their speed, which 
was to be limited to 18| miles (30 kilometres) an hour in the case of 
railways using the roads. The part of the road occupied by the rail- 
way was not to be used by carts, carriages, or foot-passengers, but was 
to be marked off so as to leave a clear width of road of at least 16 ft. 
4£ in. (5 metres). These lines were to be freed from the stringent 
regulations regarding fencing, gates, gate-lodges, etc., which are applied 
to ordinary railways. Secondary railways were to be allowed the 
reduction, granted in 1885 to the great lines, of the tax on passengers 
on urban and suburban journeys, to 2 per cent. Stamp duties on 
tickets were to be retained. The State would reserve full control of 
the working, and prescribe the time-table. 

The proposed law would authorise the Government to subsidise the 
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lines in terms of the law of 1889, and require the districts and persons 
interested to furnish similar assistance, in the form of annuities to date 
from the opening of the lines for traffic. 

If the law passed, the classification of existing lines as tramways or 
as light railways would come under the consideration of the Govern- 
ment, and concessionnaires were greatly alarmed at the prospect of 
their tramways being reclassed as railways, and burdened with 
additional taxation accordingly. The proposed law would be a com- 
plete reversal of the policy of decentralisation which l\ad been so 
favourable to these lines ; and would bring the tramways under the 
same regulations as applied to light railways, which — as M. Colson 
said — differed but little from those imposed on the great lines. 

Light Railways. — We find various gauges on the light railways — 
2' 9£", 3' 1£", 3' 3§", and 3' 7±" (0*85, 0*95, 1, and MO metre), and 
also on the tramways— 2' 5 J", 3' 0£", 3' 3§", 3' 7£", and 4' 8 J" (0'75, 
0-95, 1, MO, and 1*435 metre). 

According to Signor G. Adamoli,* the Naples- Nala-Baiano received 
no contribution either from State or corporation, but is a very paying 
concern. All the others (except the Turin-Eivoli line to which the 
Province of Turin contributed), received a subsidy from the State. 
Most received assistance from interested corporations as well. 

The tramways, constructed and worked at the expense of the 
concessionnaires, are not obliged to furnish such returns as would 
indicate what profit they make. 

While unable to give figures relating to the increase in trade and 
produce due to light lines, Signor Adamoli observes: — "The fact, 
however, that none of the grantees has been under the necessity of sus- 
pending or giving up the undertaking, and that none of these lines 
has afforded the least reason to suppose that, owing to absence of 
profits, it may be eventually closed, leads to the conclusion that such 
railways have yielded good results to the localities traversed, and 
those who have constructed them." 

Yet M. de Backer, in his report f on the relations between the great 
railways and light feeder lines, tells us that those light lines suffer 
grievously at the hands of two great systems of main railways, bought 
up by the State and leased in 1885, for a term of sixty years, to two 
powerful working companies (the Adriatic and the Mediterranean). 
When those leases were made out, the great railways were expected 
to do wonders for the wealth and prosperity of the country. As 
these anticipations failed, so the great railways became suspicious of 
competition and injury everywhere. On the contrary, it is argued, 
the effect of these light lines has been contributive, not (or in but few 
cases) competitive. Yet, even those light lines which act as branches 
and feeders are said to be treated by the main lines in most step- 
motherly fashion. They are looked upon as mere underlings, and the 
assistance afforded them takes such doubtful forms as through book- 

* Reports from Her Majesty's Representatives abroad on Light Railways, 1894. 
t Bull, de la Coram. Internat. du Cong, des Chemins de Fer, 1895. 
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ing, a burden rather than a privilege, a facility given to the public and 
accompanied by a reduction of fixed charges ; the loss falls mainly 
upon the poor light line, which has to do the junction work covered 
by those fixed charges ; and, while the latter are comparatively un- 
important on long-distance traffic, their loss easily swallows up the 
short-lead share of a through rate which is allotted to the branch. 
Interchange of rolling-stock and through rating, as between two great 
lines, are all very well, but the provision of suitable rolling-stock by 
the small line is a heavy expense, while the performance of shunting, 
marshalling, transhipment, haulage, etc., at the entire expense of the 
branch is indefensible. 

The Palermo-Corleone Eailway in Sicily is a light line on the 3' 1|" 
gauge, 42 miles (68 kilometres) long, to the capital of which (accord- 
ing to Mr Adamoli's Eeport) the State contributed 60, and the cor- 
porations 40 per cent. Interesting details of this line are given by 
Mr K. J. Money,* some of which may be quoted : — 

Width at formation level, 11' 6". ' 

Steel flange rail, 40 lbs. per yard. 

Ked oak sleepers, 5' 6" by 7 in. by 4 J in. 

Minimum depth of ballast under sleepers, 4 in. 

Running time, 42 miles, including stops, 3 hours 50 minutes = 

9 J miles per hour. 
Running time, 42 miles, excluding stops, 3 hours 27 minutes = 

1 1 miles per hour. 

Metal bed-plates were laid between rail and sleeper at joints and 
throughout sharp curves, and their number has since been increased ; 
the plates are pierced for two spikes. 

The first and second class carriages (each with 16 seats longitudinally) 
and the luggage- vans weigh 3 tons empty and 7 tons full. The four- 
wheeled wagons weigh 3 tons empty, 9 tons loaded to full capacity, 
and 6 tons loaded with general goods : the corresponding weights for 
Tx)gie- wagons are 6, 18, and 9 tons respectively. Thus, two four- 
wheel wagons, with 6 tons dead weight, will carry 12 tons of general 
goods against only 9 tons of general goods carried by one bogie- wagon, 
with the same dead weight. Mr Money does not refer to this differ- 
ence of capacity, but he points out that on curves the tractive power 
required to haul three four-wheel wagons will haul two bogie- wagons, 
which is, of course, in favour of the latter. 

It appears that the engine-loads, with three axles coupled, vary from 
45 or 50 tons on a maximum gradient of 3*9 per cent, to 100 or 105 
tons on the level. 

Tank-engines are used, diameter of cylinders, 12| in. ; stroke, 
18 in. ; axles, 3 coupled, 1 pony ; rigid wheel-base, 6 ft. ; diameter of 
wheels, 2' 10|" and 2 ft. ; heating surface, 495 sq. ft. ; weight, 
loaded, 24 tons 6 cwt. ; greatest axle-load, 6 tons 4 cwt. ; gross load 
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hauled up maximum incline of- 1 in 25, 50 tons; builders, Messrs 
Hawthorn, Leslie, & Co. 

Mr Money gives figures also for the standard-gauge main line 
Sicilian Railway, some of which may be arranged, so far as possible, 
for comparison : — 



Details. 


Sicilian 

Railways 

Main Lines. 


Palermo- 
Corleone 
Railway. 


Length of line on level, .... 
,, ,, ,, gradient of 1 in 200 or less, 
„ ,, ,, ,, 1 in 66, 
,, „ ,, ,, over 1 in 66, . 

Length of straight line, .... 
Curved line, over 500 metres (1640 feet) radius, . 

,, ,, 500 metres radius or less, 
Maximum gradient, ..... 
Minimum radius of curves, .... 


20 per cent. 

20 „ 
39 „ 

21 „ 


12 per cent. 
14 „ 
14 „ 
60 „ 


50 per cent. 
20 „ 
30 „ 
1 in 31*5 
492 feet 


55 per cent. 
14 „ 
42 „ 
1 in 25*6 
230 feet 



On the main lines, the allowance of coal was 0*27 kilogramme per 
axle-kilometre, with 30 kilogrammes extra to locomotives hauling express 
trains. Each hour standing in steam was equivalent to 2 locomotive- 
kilometres, and each hour shunting trains to 5 train-kilometres. 

On the Palermo-Corleone light line the allowance of coal was for each: 

Kilogrammes. 

Locomotive-kilometre, 4*00 

Hour in reserve shunting, ..... 30*00 
Hour standing in steam without shunting, . . 15*00 

Lighting up, 60*00 

Carriage-kilometre, 0'60 

Loaded wagon (2 axles) kilometre, . . 0*70 

„ „ (4 axles) „ ... 1-40 

Empty wagon (2 axles) „ . . . . 0*35 

„ „ (4 axles) „ . . .0*70 

Hour shunting = 4 locomotive-kilometres. 

Women, at a monthly salary of only 5s. to 9s., protect the level- 
crossings and signal the trains on the Palermo-Corleone line. 

For the first four miles from Palermo the railway runs alongside, 
and on a level with the highway, separated only by a low stone wall, 
9 to 15 inches high, serving rather as a boundary and to hold the 
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ballast than to protect the road traffic. " Although," says Mr Money, 
" there is considerable traffic on the highway, both in carts and foot 
passengers, no difficulty is experienced in working the railway on 
these four miles.' ' Nor is there any difficulty on the Wisbech and 
TJpwell Railway in Cambridgeshire, on many light lines in India 
which run through crowded bazaars, nor on the Italian roads occupied 
by tramways, and one would think Mr Money's remark unnecessary 
were it not for the opposite view held by many of the British public. 

Steam Tramways. — Of "steam tramways in Italy" — as distin- 
guished from such light railways as we have just been discussing — 
Signor P. Amoretti has given us an interesting description.* 

There is quite a cluster of these about such centres as Padua, 
Mantua, Bologna, Piacenza, Turin, and especially Milan. Altogether, 
there were about 1875 miles of steam tramways in Italy in 1895, 
and most of them, according to Signor Amoretti, were on the standard 
4' 8£" gauge. On the other hand, it is puzzling to find in Signor 
Adamoli's list only one standard gauge tramway (the Naples-Puzzuoli 
Tramway), and only 287 miles (46T744 kilometres) of tramways 
altogether. Evidently the term has been differently applied by each 
of these gentlemen ; difficulties of this kind are constantly cropping 
up in the study of light railways. 

A remarkable development of lines, originally local and isolated, 
into a connected system, with through and cumulative working, has 
taken place in many parts, especially in Lombardy. In some cases 
goods can be carried right through by tramway, without transfer, for 
more than 100 miles. On the tramways around Pisa, and on others, 
railway wagons are freely worked. About 36 companies, operating 
1365 miles of tramways, form the Italian Tramway Association. 

Of narrow gauges adopted on the tramways, the following were 
mentioned a few pages back, having been gathered from Signor 
Adamoli's list— 2' 5|", 3' 0£", 3' 3§", and 3' 7£". Only the first and 
last of these are given by Signor Amoretti, who also mentions a 
2' 11 J" gauge as being used. 

It is absolutely necessary that the top of the rail be flush with the 
surface of the road; but, in many cases, the metalling between the 
rails is only rough-dressed, so that, although there is nothing to pre- 
vent ordinary carts from passing over the tramway, if necessary, there 
is no inducement for them to remain on it longer than they are 
obliged. When the road is as wide as 32' 10", the line is separated, 
or rather marked off, from the road by spurstones at intervals, which 
give a clear carriage or cart- way (to spurstones on the opposite side) of 
19' 8". On roads of minimum width, 26' 3", the line is not separated 
by spurstones, and the clear space (from inner rail to spurstone on the 
opposite side) is only 16' 5". On the narrower roads, according to 
Mr Robert Gordon,! the Milanese tramways sometimes follow the 
centre, and share it with ordinary cart traffic. On bridges, between 

* Min. Proc, Inst. C.F., vol. cxix., 1895 ; also in The Engineer, March and 
April 1895. 
t Min. Proc. Inst. C.E. t vol. lxxix., Parsons on "Tramways." 



80 



LIGHT RAILWAYS AT HOME AND ABROAD. 



parapets, the minimum distance is 23' 11 J", which gives also a clear 
space of 16' 5". In streets, the line is, as a rule, laid in the middle, 
but in narrower places the line must be laid on the side to leave a 
minimum clearance to the other side of 15' 9". 
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Fig. 2. — Road Sections, Italian Tramways. 

Vignoles or flat-footed rails are exclusively used. They are spiked 
directly to the sleeper on the straights, but chairs (or rather, it may 
be presumed, flat bearing-plates) are inserted on curves. The 36 lb. 
rail has a very narrow head ; the 42 lb. rail is a wider pattern. Only 
where it is necessary to cross a road, and in towns, are guard-rails 
used to facilitate consolidation of the road-metal for the passage of 
ordinary carts. Oak sleepers are used, as this wood is plentiful ; 
their dimensions are 7' 3" by 7 in. by 4£ in. Guard-rails, of similar 
section to the running rail, are used on curves of less than 165 ft. 
radius. The cost of permanent-way, with a 40 lb. rail, was said by 
Mr Churchward in 1885* to be about 15s. per lineal yard. In the 
towns, point levers are fitted in a box flush with the ground, and 
can be actuated by the foot pressing down a counterspring. The 
curves are frequently very sharp indeed, and gradients are sometimes 
as heavy as 1 in 15. It is acknowledged that such gradients restrict 



Mi?i. Proc. Inst. C.E., vol. lxxix., Parsons on "Tramways." 
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the utility of the line, more especially for goods traffic, but the object 
seems to be to construct the line, even with such drawbacks. Thd 
crossing places have a loop siding on the off side, requiring an extra 
strip of land ; the greatest length of trains is not much more than 
130 ft., so that 359 ft. from points to points gives ample room for 
crossing, coupling, uncoupling, or other shunting purposes. Occasion- 
ally a dead end is required as well. So far as possible, these crossing 
stations are laid on public ground, as the tramway companies have no 
powers to take up land compulsorily. The station may consist 
simply of a signboard with the inscription " stopping place," except 
at termini. The connections with private sidings — leading directly 
to farms, fruit gardens, dairies, mills, factories, ironworks, brickworks, 
limekilns, quarries, and mines — are numerous, and are such as would 
be " unattainable on such a general scale by ordinary railways." 

" The development of this important branch of traffic resources" 
— says Signor Amoretti, and the paragraph deserves verbatim quota- 
tion — "has induced the various companies to do their utmost to 
facilitate loading and unloading processes. Thus, for instance, for the 
conveyance of bricks and tiles from the extensive works at Beivasco 
to Turin, the trucks are simple platforms, carrying three or four open 
cages, in which the bricks or tiles are stncked straight from the field. 
On arrival at Turin the cages are slung off by a crane on to carts, and 
thus conveyed to their destination without one intermediate process 
of handling, thus avoiding cumulative charges and attendant per- 
centage of damage. Another special class of work is the conveyance 
of faecal matter from Milan to outlying sewage farms. The matter is 
removed in the first place in iron tanks on ordinary carts to the tram- 
way station, where the tanks are slung by the crane on to platform 
trucks. At their destination the tanks are either emptied direct into 

a large reservoir or conveyed on carts to the fields These 

arrangements are undoubtedly of great importance to agricultural 
districts, and permit of the disposal, at the cheapest possible rate, of 
sewage matter to much greater distances from the city or town than 
would otherwise be possible by costly work or machinery." 

The engines have generally two axles; on exceptionally steep 
gradients three. The working parts are boxed with a casing which 
hangs to within 4 in. of the rail level. In full working order, the 
engines weigh 8, 16, or, exceptionally, 20 tons. The average distance 
from axle to axle is 5' 3", and the diameter of the wheels 1' 11" or 
2' 2 J". Neither condensers nor smoke consumers are adopted. Coal 
is burned, and wire spark-guards are fitted on the chimney. 

" Goods trucks generally resemble those used on the railways, 
their capacity ranging from 6 tons to 8 tons, and their weight (empty) 
varying from 2J tons to 3£ tons for open trucks, and from 3£ tons 
to 4 J tons for covered vans." 

All the passenger carriages, and most of the goods wagons, have 
brakes, chain brakes on the former, screw brakes on the latter. Con- 
tinuous brakes are seldom adopted. 

P 
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Tram trains running at from 10 to 12 miles an hour may have six 
vehicles attached to the engine. A maximum speed of 11, 12, and 
even 15 miles is permitted. The first-class fare is about Id., and the 
second-class about § d. per mile. At least one telegraphic connection 
is compulsory between all stations «and stopping places along the line. 
The rates for goods are Very low. 

The average cost of tramway per mile may be put roughly at 
£2600, of which .£500 is for rolling-stock. The gross earnings are 
about £400, the expenses £300 (or 75 per cent.), the net earnings, 
therefore, £100 per mile, and the average dividends (i.e., on ordinary 
shares) about 3 per cent. 

In his report to the International Eailway Congress of 1891,* M. 
Colson recognises the use that has been made in Italy of the public 
roads, and he attributes the prosperity — as he describes it — of the 
light railways in Italy to the fact that they have not been legislated 
for, and have not been assisted to a very great extent, since private 
enterprise has thus had a free field, rates and service have been 
adapted to actual requirements, and minimum charges and maximum 
receipts have followed the natural laws of supply and demand. 

* Bull, de la Comm. Intern, du Cong, des Chemins de Fer, 1891. — " La Legisla- 
tion des Chemins de Fer IiJconomiques." 



CHAPTER VI. 

LIGHT RAILWAYS IN OTHER EUROPEAN COUNTRIES. 

(Germany, Austria, Hungary, Holland, Switzerland, Sweden, 

and Russia.) 

Germany— Railways local and owned by each State — National interests para- 
mount in Prussia alone — Imperial control of other States limited — Imperial 
edicts of 1875 and 1878 dealing with local railways — Secondary railways — Local 
railways on roads— Light railways in Prussia — Law of 1892 and State aid — 
Provincial and communal aid— Gauges of light railways — Cost — Capital — 
Development of town to town communication — Financial results — Details of 
economical working — Light railways beneficial to agriculture. 

Austria — State ownership — Development of light railways under laws of 1880 
and 1887 — Facilities afforded by Diets of Styria, Bohemia, and Galicia — 2 ft. 6 in. 
gauge in Bosnia and Herzegovina — Main features of light railway encouragement 
in Austro- Hungary. 

Hungary— Local railways introduced in 1860 — Facilities afforded bylaws of 
1880 and 1887 — Brake-power — Statistics — Mr Milbanke's report. 

Holland— Partial or total exemption of light railways from law of 1875 — 
Facilities afforded by law of 1878 — Light railways constructed by companies and 
worked by main-line companies — Carry main-line wagons— Gelderland-Overijssel 
System — Some worked by Dutch Railway Company on terms of lease or partner- 
ship — Development of light railways most prominent under form of tramways — 
Their freedom from restrictions and liberal treatment by road -owners — Capital 
mainly contributed by private subscribers. 

Switzerland — Recently renewed interest in the movement— Description of the 
Genevese metre-gauge light lines — Main-line assistance. 

Sweden — Annual allotments by the Diet for advances to companies — Facilities 
afforded by Swedish State railways— Narrow gauges. 

Russia — Major lines of communication still wanting— Nevertheless minor lines 
legislated for in 1887 — Encouraged by the State — Well treated by main lines. 

GERMANY. 

As, until the Confederation was dissolved in 1866, Germany con- 
sisted of numerous States, practically independent in the management 
of their internal affairs, it is not surprising to find that the early 
development of railways had no relation to Germany as a whole, but 
was carried on by each State separately, in accordance with its own 
particular requirements. The smaller States, adopting the policy of 
State ownership, "actually succeeded," says Prof. Hadley,* "in 
doing what so many of our country towns (in America) tried to do a 
few 3 7 ears ago by municipal subscriptions ; that is, they secured rail- 

* Railroad Transportation^ p. 204. 
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road construction for the salce of local interests, where mere business 
considerations would not have caused railroads to be built." 

In Prussia, however, the growth of the national spirit was impressed 
upon the development of railways from the beginning. In 1842 State 
aid was granted in the form of guaranteed interest, and the right of 
taking over the railways after a certain number of years was reserved. 
In 1848 the State constructed a railway from Berlin towards the 
Russian frontier, largely for military reasons. Henceforward, the 
State continued to build lines on its own account, and to buy up 
railway stock. When, in 1870, Prussia welded all the German States 
(except Austria) into a solid empire, it was Bismarck's desire to 
establish an Imperial State railway system. This was resisted by the 
component States of the Empire; but, so far as Prussia itself is 
concerned, it presents to-day — as Prof. Hadley says — "the typical 
example of State railroad ownership." Most Prussian railway 
servants are members of the civil service, and the railway system 
has been organised as much for political and military, as for business, 
purposes. Moreover, Alsace-Lorraine, having no separate existence as 
a State, comes directly under the control of the Imperial Government. 

So far as the railways of each of the other States are concerned, 
the Imperial Government confines itself to matters of general regula- 
tion and supervision. The former do not affect those lines which 
come under the edict of 1878, dealing with local railways. This 
edict recognises standard gauges of 4' 8£", 3' 3§", and 2' 5|" (1*435, 
1, and 0*75 metre) ; limits the maximum speed of trains to 18£ miles 
(30 kilometres) an hour; imposes less severe regulations in regard to 
road inspection, fencing, signalling, train service, brake-power, &c. ; 
and authorises local bodies still further to relax such rules, if neces- 
sary, with the approval of the Imperial Government. Under the 
law of 1875, these light railways either receive remuneration for the 
carriage of the Imperial mails — a service which the great lines have 
to perform gratis — or are altogether relieved of this duty. 

Prussian, as distinguished from Imperial legislation dealing with 
secondary railways, deserves special attention. The Prussian Govern- 
ment in 1879 acknowledged generally that secondary lines required 
financial assistance and the application of less stringent rules of 
working, but declined to lay down more precise rules in the form of 
a rigid law. During the next ten or twelve years several secondary 
lines were constructed under concessions, but more (and these, as a 
rule, on the 4' 8|" gauge) by the State, which was also busily 
employed in the acquisition of all the railways. The same thing 
happened in regard to secondary railways in other German States. 
Secondary railways (Nebenbahnen) — it should be explained — are lines 
on the same gauge, and laid with the same description of permanent- 
way as the main lines, but the maximum speed is limited to (40 kilo- 
metres or) 25 miles an hour. 

When, a3 was seldom the case in Germany, lines were laid on public 
roads, their treatment was less concerned with concessions than with 
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the simpler regulations then permissible under the local authorities. In 
Bavaria such tramways formed part of the ordinary railway system. 
So also did they in Prussia, unless they lay entirely within the 
boundaries of one Commune, when the State did not interfere. 

Light railways (Kleinbahnen) in Prussia are more particularly 
defined and regulated by the law which came into force on 1st October 
1892, but no similar law has been introduced into the other States. 
At that time there were in Prussia 83 light railways, 69 of them being 
for passengers (and of these no less than 61 lay on the outskirts of 
towns), 5 for goods traffic, and 9 for mixed traffic. The standard 
gauge was adopted on 37, the metre on 35, the 2' 5£" on 3, the 1' 10^ 
on 1, and various other gauges on the remainder. The motive power 
used was locomotives on 25, electricity on 6, cable on 2, horses on 
46, and mixed on others.* Within four years — i.e., up to 30th 
September 1896 — no less than 129 new light railways had been 
sanctioned under the law of 1892. Of these, 76 were in actual use, 
and 53 were in progress. 

The new law places the light railways under the control of the 
Post and Telegraph Department, which finds them extremely useful. 
Financial assistance afforded by the State, the Provinces, and the 
Communes, in the interests of agriculture and forestry, has caused a 
rapid development of such lines. The State is empowered to lend 
£650,000 for this purpose. Up to the end of January 1897, 
£1 2 6, 8 28 had been allotted, and it was intended shortly to increase 
the amount to £353,053, which would provide for the construction 
of about 633 miles of light railway. There appears to be a great 
variety in the form and the extent of the assistance given by the 
Provincial and Communal Authorities. 

"The one point of agreement," says Lord Granville,t "seems to 
be that the Provincial and District Authorities never themselves under- 
take the construction of a light railway, but only support such under- 
takings on the part of other public bodies or private persons." 

There are three principal methods in which such assistance is given : — 
. "1. In East Prussia, Hanover, Khine Province, and the Depart- 
ment of Wiesbaden the preliminary works (earthworks, etc.) are 
carried out by the Province on the condition that the projectors bind 
themselves to repay half the expenses, or on other conditions. 

" 2. Direct financial assistance, which is itself given in four different 
ways: 

"(a) Hanover, Saxony, Khine Province, and Schleswig-Holstein 
grant a loan. 

"In Hanover two-thirds of the total capital can be lent at 3 per 
cent, of interest, on condition that at least £ per cent, is put by 
annually as a sinking fund, the interest always remaining the same. 

* Min. Proc. Inst. CE.> vol. cxxxi,, 1898, — Abstract on "The Development 
of Light Railways in Prussia." 

t Reports from Her Majesty's Rcpre:entatives Abroad on Light Railways, No. 9, 
1894. 
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If the concern yields a net profit, it has to be paid in to the Province 
to raise the rate of interest or that of the sinking fund. 

" Saxony lends capital to districts and companies according to the 
advice of the Provincial Committee. 

" The Khine Province lends the whole capital at 3 per cent, interest 
and \ per cent, for sinking fund, on condition that any net profit shall 
he employed to raise the rate of interest to 3£ per cent., and then to 
raise the sinking fund. 

" Schleswig-Holstein lends one-fourth of the original costs, exclusive 
of the acquisition of the land, without interest, hut on condition of a 
sinking fund being raised. 

" Westphalia empowers its Committee to lend capital without laying 
down any specified conditions. 

" (b) East Prussia pays a certain part (not exceeding 1 \ per cent.) 
of the interest paid by the contractors on the actually employed 
capital, but this is not to be paid for more than forty-three years, and 
the total amount yearly laid out by the Province for this purpose is 
not to exceed £750. 

. " Saxony undertakes to pay up to 4 per cent, for interest and sink- 
ing fund on condition that the Province shall rank before all other 
shareholders. 

" (c) Silesia grants assistance in the form of a free contribution, to 
which no condition is attached, except that it shall be repaid if the 
profits of the railway are sufficient. 

"Schleswig-Holstein, besides the above-mentioned loan, grants a 
free contribution up to one-eighth of the original cost, on condition 
that, if the concern is sold, the contribution shall be repaid with the 
same proportionate part of the sale money. 

> " Posen and Westphalia also intend to grant contributions, but have 
laid down no conditions. 

" (d) Pomerania, Brandenburg, Posen, Westphalia, and the Depart- 
ment of Wiesbaden take shares in the undertaking. 

" Most of the Provinces lay down as a condition of their help that 
the district authorities shall in some way be answerable for the railway. 
"3. Facilities for the use of the public ways. 

" Brandenburg allows free use of the public roads to light railways 
of a generally useful character. Saxony to all such undertakings. 

"The Rhine Province only demands payment for the use of the 
public roads when the light railway pays a net profit of over 
6 per cent., and then it demands payment of 20 per cent, of this 
surplus. 

" East Prussia does not exact payment for the use of already exist- 
ing roads, and even in other cases the payment can often be evaded. 
This is the same in Posen. 

" In the budget for the Royal Domains and Forests for this year, 
£12,500 were set aside for the construction of light railways, and for 
subsidising the same, so far as these railways are of material interest 
to the domains and forests, but would not come into existence 
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without the help of the latter. From this fund, up to the present 
time, five light railways have been subsidised in the Provinces of East 
Prussia and Pomerania." 

With this memorandum of Lord Granville's is given a list of thirty- 
seven light railways only existing in 1894, and covering 480 miles, 
for he has not included those narrow-gauge lines which are legally 
treated as ordinary railways, although they might fairly be classed as 
light railways. They were evidently included in the figures given 
above for 1892. 

In this list are found gauges of 4 ft. 8 \ in., 1 metre, 2 ft. 11 \ in., 
2 ft. 7 in., 2 ft. 4 J in., and 1 ft. llf in. Of the narrowest gauge we 
have the greatest mileage, of the widest gauge the greatest number of 
lines. For narrower gauges than the standard, the Prussian law of 
1892 recommended the metre, the 0*75 metre (2 ft. 5£ in.), and 0*60 
metre (1 ft. llf in.).* 

The list furnishes some interesting figures of cost. The actual cost 
of the Stolp-Kathsdemnitz line, 11 miles long, 4 ft. 8 \ in. gauge, 
opened in 1894, is not given, but, so far as the data go, appears to be 
£2582 per mile. The line from Bromberg Station to the cattle market, 
2 miles long, 4 ft. 8 \ in. gauge, opened in 1893, cost £1590 per mile. 
The Stralsund-Barth line, 41 miles long, metre gauge, opened in 1894, 
cost £2393 per mile. The Bromberg light railways, 56 miles long, 
lft. llf in. gauge, were estimated to cost £1626 per mile. The estimated 
cost of the Wilkovo light railways, 34 \ miles long, 1 ft. llf in. gauge, 
was only £848 per mile. 

The capital for the lines given in Lord Granville's list was provided 
by the contractor, the province, the district, and the parties con- 
cerned, either separately by one, or jointly by two, three, or all four. 
In most instances the contractor supplied the money. Eeferring to 
the lines already mentioned, it may be noted that the capital for the 
line from Stolp to Eathsdemnitz was provided, in practically equal 
amounts, by the province, the district, and parties concerned ; that 
for the line from Bromberg to the cattle market, the Bromberg light 
railways, and the Wilkovo light railways, by the contractor. 

Before the law of 1892 was put into force, the provision of light 
lines was mainly confined to town service, and 83 per cent, of them 
were for exclusively passenger traffic. Since then at least three- 
fourths of the new light railways have been designed for town to 
town communication and mixed traffic. It is anticipated that 
electricity will be largely employed as the motive power, and 
it is already (up to Sept. 1896) used on 38 light railways. 

It is exceedingly difficult to obtain useful information in regard 
to results of working. According to Engineering, 2nd Nov. 1894, 
the light railways in Germany, with a mileage of about 500, mostly 

* This gauge is largely used for military purposes. Information regarding 
curves, gradients, permanent way, and rolling-stock is given in Min. Proc. In&t, 
C.F., vol. cxvi., 1893-94, — "Experience of the Prussian Railway Dept. in the 
Construction and Working of Narrow-Gauge Railways." 
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narrow gauge, earned gross receipts of ,£400 a mile, and paid from 
2*2 to 2*5 per cent, on capital outlay. On the Bavarian light railways 
in 1893 the gross receipts* were £106,601, and the expenses £55,588, 
or 50*26 per cent., on gross receipts of only about £5 per mile per 
week. These Government light railways are all of standard gauge, 
4' 8 J", to take main-line goods wagons, but are under separate 
management; about two-thirds of the traffic are goods; and the 
method of working is extremely economical. About the Rath-Greding 
Railway, as a particular instance of economical working, information 
is also given by Mr Money ; here, it will only be mentioned that 
the line was opened in 1888, is of standard gauge, cost £2858 for 
construction and £269 for rolling-stock per mile, employs 30 men, 
or 1*23 per mile, earns total receipts of £3842 (about £3 only per mile 
per week), and is worked at a cost of £2636, or 68*61 per cent, of 
gross earnings. 

In regard to economical working on German light lines generally, 
we have seen that the States could — with the approval of the Imperial 
Government — relax the regulations considerably. 

Accordingly, at speeds of less than twenty-seven miles an hour, a 
buffer compartment (instead of a buffer vehicle) might be sufficient 
between passengers and engine ; even for omnibus trains on main 
lines the conductor might have sole charge of the. train, sell tickets at 
stopping places where no staff was kept, and look after luggage ; the 
driver and stoker, who worked the engine, might also grease the 
carriages; women might be employed as gate-keepers; temporary 
men might be taken on without the usual qualifications ; fencing need 
not be continuous ; gates at level crossings might not be required ; 
trains might halt between stations ; the telegraph and road-bell signals 
might be dispensed with; fixed (not only distant, but even main) 
signals might not be considered necessary; facing-points might not 
even have point-indicators; the stoker might be dispensed with on 
the engine; mixed trains would, of course, be permissible; trains, 
being ordinarily limited to 120 axles, might be pushed if they did not 
exceed 50 axles, with a malFSPCSS^feaStfig wagon, and at a speed not 
exceeding nine miles an hour ; authorised station-masters might not 
be required at stopping places ; and the brakes on vehicles (excluding 
those on the engine and tender) might be one axle in every 12, 10, 
8, 7, 5, or 4 on inclines of 1 in 500, 300, 200, 100, 60, and 40 
respectively. 

In some cases, ordinary lines were actually disclassed to take 
advantages of the simplifications thus accorded to light lines.! 

The opinion of the German Government is that " in general, the 
light railways appear to be well adapted to the development and 
improvement of agriculture and forestry and their accessories, particu- 

* Appendix iii., "Money on Light Railways," vol. exxiii., Min. Proc. Inst. 
C.E., 1895-96. 

t "Expose* de la Question des Lignes a faible Trafic," by J. Lewis,— Bull, de 
ta Comm. Internat. du Congris des Chemins de Fer, 1892. 
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larly to opening up new markets and facilitating the carriage to and fro 
of manure and raw produce, over a considerable area of country." 



AUSTRIA. 

At first the Austrian Government was inclined to look upon railways 
with the cold eye of dislike and discouragement. As early as 1838, 
however, Austria had a general railway law, such as we did not obtain 
until 1845 ; and after that, for eight years or so until the revolution of 
1848, the State both built railways and assisted others to build them 
by guarantees of interest. Then, at the very time when Prussia was 
buying up railways, the Austrian Government were selling theirs, and 
selling them badly, to private companies. For the backward condition 
of her railway communications Austria suffered accordingly in hpr 
war with France in 1859 and with Prussia in 1866. A few years of 
reckless enterprise and speculation followed. Roused at last, in 1873, 
the Government determined, so far as the limited resources of the 
Treasury would allow, to pursue thenceforward a policy of State 
ownership and management. From time to time, moreover, railways 
of a lighter description — officially known as " local lines " (Local- 
bahnen) since 1875 — were built, under special laws, at the cost partly 
of the State and partly of private persons. In obedience to popular 
demand, a law was passed in 1880 to afford further facilities for 
developing such lines, even without the co-operation of the State, by 
means of concessions ; greater freedom in details of construction and 
working, rates, service of trains, and speed ; permission to lay such 
lines on public roads, etc. For some years, under the stimulus of 
this law, local lines were freely built, but the results were not suffici- 
ently remunerative to private capital, and it was only after the law 
of 1887 was passed that active promotion of these railways was 
resumed. If the capital could not otherwise be raised, the Govern- 
ment might help with a fixed subsidy, or undertake the working on the 
condition that the local authorities bore an equal share, while the laying 
of railways on State or other public roads was still less restricted. 
Existing lines, submitting to the inferior classification and slower 
speeds, could also be admitted to like privileges — in fact, the law 
gave the Government a very free hand. If the speed on these local 
(secondary or vicinal) lines did not exceed (28 kilometres or) 17£ 
miles an hour, considerable economies in station, train, and engine staffs 
were permissible; fencing, telegraph, and gates might be dispensed 
with ; the drawing up of time-tables and settlement of rates within 
the maximum limits were left to the concessionnaires. In the conces- 
sions granted to local lines might be included exemption from taxes 
which weighed heavily upon the main lines, from free carriage of 
mails, from police charges, from supervision charges, from stamp 
duties, from the stamping of passengers' tickets, etc. Junction facili- 
ties were afforded to local lines connecting with main .lines worked or. 
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guaranteed by the State, and the common use of main line stations 
was given to them, free of charge. If the Provinces, the Communes, 
and private persons contributed a reasonable share of the cost of such 
lines, the Treasury might furnish subsidies ; or State aid might take 
the forms of grants of land or materials of construction, or of 
guarantees of gross or net revenue. A State main line might work a 
local branch for less than the actual cost of working, the State reserv- 
ing the right of running State trains over the branch by paying toll. 

Between 1880 and 1886, under the law of 1880, upwards of 87 
local lines were constructed, covering a length of 1491 miles (2399 
kilometres). In 1887, as we might suppose, nothing was done. 
Between 1888 and 1893— under the law of 1887—45 local lines, 
covering a length of 743 miles (1195*6 kilometres), were constructed. 

The Diet of Styria led the way in 1890 by raising £833,333 
(10,000,000 florins) to be drawn upon for the construction of local 
railways. Either the State or interested parties, or both together, must 
supply a third of the required capital (in lump sum or by subscrip- 
tion shares), and must guarantee f ths of the interest at 4 per cent, on 
the capital. These provincial lines would be worked, if possible, by 
the administrations of the main lines with which they connect, at 
actual working cost ; otherwise they would come under provincial 
management. The application of the law is entrusted to a mixed 
Commission, representing official and commercial interests. 

The Diet of Bohemia passed a similar law in 1892. The subscrip- 
tion took the form of a guarantee of interest. 

The Galician Diet followed suit in 1893, but although, by this law, 
£25,000 (300,000 florins) was, for a period of thirty years from 
1894, to be provided in the annual budget for light railway subsidies, 
the view taken by the Diet was that light railways should, as a rule, 
be left to private enterprise, and only assisted after the most cautious 
and thorough examination of each project. 

A great deal of the above information has been gathered from a 
note by Herr E. A. Ziffer in the Bull, de la Com. Int. du Cong, des 
Ch. de Fer, 1895. The rest of the note is mainly a eiilogium of 
such narrow gauges as 2' 6" (0*76 metre or 29*92 inches). Without 
going too much into details here a few of his facts may be mentioned. 
When a line was to be constructed from Nenhas to Nenbistritz, a 
distance of 11 J miles (18 kilometres), it was estimated that it would 
cost £125,000 on the normal gauge against £95,000 on the 2' 6" 
gauge, and the latter was accordingly adopted. In 1892 the 
Imperial and Royal Railway of Bosnia (2' 6" gauge), 166 miles long, 
showed expenses of £286 against receipts of £531 per mile. This 
railway, with the State railways of Bosnia and Herzegovina, makes 
up a system 379 miles (609 kilometres) in length, the longest in 
Europe, of 2' 6" lines; the average cost of them up to 1891 was 
£7065 per mile ; the cost of them would have been £12,662 per mile 
if they had been laid to normal gauge; and they pay interest at 
about 3 per cent. 
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In Austria-Hungary,* the encouragement given to light railways 
has taken the form of relieving them from the heavy dues charged 
on ordinary railways, and of affording them special commercial and 
technical facilities, while the Provinces have hacked the policy of the 
Central Government with actual financial assistance. 



HTJNGAEY. 

The construction of local railways in Hungary began as long ago as 
1860, and a distinction was made between secondary lines on the 
normal gauge and tertiary lines on the narrow gauge. 

The public roads were either insufficient, or in bad repair, and the 
development of agriculture and forestry, much more marked than 
that of manufactures, increased the demand made by local authorities 
and private persons for local railway legislation. Under such con- 
tinued pressure the laws of 1880 and 1888 were passed. 

While an ordinary railway requires a special law, concessions for a 
local line may be granted in an ordinance by the Hungarian Minister 
of Commerce for a period of 50 years, and reserving the right of pre- 
emption. 

If the line passes through State property the State will contribute 
to the cost of construction. The Minister of Commerce may subsidise 
the line (in return for carrying the mails), but the subsidy, capitalised 
at 5 per cent., shall not exceed 10 per cent, of the actual cost of con- 
structing the railway. For subsidies up to the 10 per cent, limit the 
State Budget may annually be debited with £25,000. The Hungarian 
State Railways will carry construction materials at actual cost of 
pocket expenses ; will supply engines, etc., from their locomotive 
workshops at long credit ; will furnish rolling-stock at moderate rent 
to those local railways that they work ; and are bound to take over 
(as also are State-guaranteed private lines) the working of local rail- 
ways which connect with them, on the condition that they receive 
compensation, if actual expenses are not covered. Moreover, the 
Minister may demand that the working of a local railway be handed 
over to a State or State-guaranteed railway. 

The Minister of Commerce may refuse concessions to local lines if 
those who benefit by them do not contribute 25 per cent, of the 
required capital. The municipal and district authorities may also 
contribute and levy special taxes for the purpose. The actual con- 
struction capital is fixed by the act of concession ; the amount, and 
the method and conditions of subscription, of the normal capital, the 
kinds of stock to be issued, the dividends, and fixed interest are 
defined by the Minister of Commerce. The maximum rates are laid 
down in the act of concession, and reductions may be called for if the 

* Bull, de la Comm. Internat. du Congrks des Chemins de Fer 9 1891, — "La 
Legislation des Chemins de Fer jSconomiques." 
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net profit is as much as 7 per cent, per annum three years running ; 
but within the maxima the concessionaires have a free hand. 

In regard to brake power, it will be interesting to quote the table * 
recommended by the " Union des Chemins de Fer Allemands," and 
apparently adopted in Austria- Hungary : — 
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Telegraph need not be provided if there are no crossing-places and 
no night-running. Three mixed trains a week at fixed times are the 
moderate demand in the matter of train service. For thirty years 
(unless, after ten years' working, they are paying as much as 6 per 
cent.) local lines may be exempted from stamp duties and other 
taxes ; nor do they have to pay for police. Among other burdens, 
they are (during the first ten years) relieved of the heavy transport 

* Bull, de la Comm. Internat. du Congres des Ch. de Fer, vol. vii., 1892. 
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taxes, which amount to as much as 18 per cent, on passengers, 7 pet 
cent, on express goods, and 5 per cent, on slow goods. 

At junction or joint stations, the service of the local line is per- 
formed by the main line sometimes at cost price, but gratuitously as a 
rule. All that is demanded of the connecting local line is the provi- 
sion at its own cost of any necessary new installations. Handling 
expenses are paid by the line that incurs them. 

Fencing and level-crossing gates are only provided if specially 
required. Although the telegraph is not obligatory, it is sometimes 
adopted as a matter of convenient working ; the telephone is more 
frequent; the road-bell signal is dispensed with. Point indicators 
and disc signals are confined to junctions and crossing-stations, as a 
rule, but electric-bell control of points, or interlocking of points and 
signals may be exceptionally required in the specification ; outside 
points have to be padlocked. In mixed trains the passengers are, so 
far as possible, placed in the rear half of the train, at anyrate not 
immediately behind the locomotive ; but a buffer vehicle is only con- 
sidered necessary under certain conditions of speed and composition of 
trains. Special facilities are adopted for the sale of tickets. 

The average mileage of local lines (Vicinalbahnen) open in 1888 
was 1144 (1831 kilometres), and in 1893, 2333 (3733 kilometres); 
the gross receipts were £245 per mile (1839 florins per kilometre) in 
1888, and £284 per mile (2131 florins per kilometre) in 1893. 

Official statistics show a total mileage of 2326 (3722 kilometres) in 
1892, of which little more than 5 per cent, was on a narrow gauge, 2 ft. 
6 in. (0*76 metre). In this are included sixty local lines, which, 
with five others under construction, represent capital of £10,696,430 
(128,357,161 florins). Towards this amount the percentage of State 
subscription is 13*3, of the municipalities 7*5, of the districts, etc., 
12*4 — total percentage of public contributions 33*2 or £3,557,653. 
The remainder, £7,138,777, represents the satisfactory share taken by 
private enterprise. 

The standard-gauge lines cost £4124 per mile, the 2 ft. 6 in. gauge 
lines £3394 ; but, in making a comparison, it must be remembered 
that the State railways working any of these lines generally furnished 
the rolling-stock. 

Of these sixty local lines, 442 £ miles were worked by the local lines 
themselves, 142 miles by private main lines to which they acted as 
branches or connections, and the remaining 1741 J miles by the State 
railways, either (a) at the expense of the enterprise, (b) at the ex- 
pense of the State railway, (c) as proprietors, or in most cases (d) 
under working agreements. 

The rolling-stock belonging to the local lines consisted of 108 
engines (0046 per mile), 236 carriages (0*101 per mile), and 1714 
goods wagons (0*73 per mile). 

The gross receipts averaged £302 per mile ; the working expenses 
£165 per mile or 54*7 per cent, of the receipts. But the receipts 
varied between such wide extremes as £806 per mile on one line, 
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and £17 on another ; and the percentage of expenses to receipts may 
be as little as 36*1 or as large as 89*5. 

The average interest on capital was 3*31. This seems very satis- 
factory, but it " is due partly to the sufficiently high passenger and 
goods rates charged, and partly to the working agreements entered 
into with the State railways. According to these agreements the 
State receives a fixed sum per passenger mile and per ton mile of 
goods. Hence in every case some profit cannot fail to accrue unless 
the private companies spend sums above and beyond working ex- 
penses properly so called. 

"In spite of the subsidy provided by the Hungarian State railways 
by means of working agreements, and amounting to the sum of 
£25,000 (300,000 florins) at least, still the net proceeds of the local 
railways are insufficient to meet the interest on preference shares, and 
the ordinary shares bear, as a rule, no interest." * Of course, one of 
M. Ziffer's remedies for this is the adoption of narrow gauge, but that 
is an open question still. His other suggestion, to lease out the 
working of the lines, — " as State working is too much tied and bound 
by regulations and lacks elasticity " — is more likely to be accepted 
even by those who disagree about the former. 

Finally, since it is too concise to be abridged, Mr Ealph Milbanke's 
report on Secondary Kail ways in Hungary t may be quoted in extenso, 

" There were sixty secondary railways ( Vicinalbahnen) in Hungary 
in the year 1892 : — 

Mileage in 1892, 3722 kilom. 

Gauge — 

Ordinary, 1*435 metres. 

Narrow, 0*76 „ 

" The capital necessary for the construction of secondary railways 
has, as a rule, been obtained by private enterprise, to which, however, 
the State, the municipalities, the parishes, and others have contri- 
buted, either in fixed amounts, in subsidies, or by offering some 
guarantee according to their interest in the railway to be constructed. 
Such contributions have been made in exchange for ordinary shares, 
or, d. fonds perdus. 

" The State also remunerates such railways for carrying the mails, 
either by yearly payments of certain amount in proportion to the 
services actually rendered, or by arranging an annual average sum 
payable for a certain series of years. 

" These annual payments are usually capitalised and discounted by 
a bank. 

"There are also instances of municipalities guaranteeing the yearly 

* Bull, de la Comm. Intern at. du Congres des Chemins de Fer, 1894, — " Local 
Lines in Hungary," by M. Ziffer. 

t Reports from Her Majesty's Representatives Abroad on Light Railways, 
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payment of interest and the quota of amortisation of the debentures 
issued by such railways. 

"The companies formed for the construction of such railways 
usually issue ordinary shares, which must represent at least 35 per 
cent, of the actual building capital. The balance is then represented 
by preference shares or preference bonds (debentures). 

" The total of the contributions to the actual building capital of such 
railways represented, at the end of 1892, 33*2 per cent, of that capital, 
out of which the State contributed.l3'3.per cent., including 5*6 per 
cent, for carrying the mails (capitalised), 7*5 per cent, being contri- 
buted by the municipalities, and 12*4 per cent, by the parishes and 
from other sources. 

" It might bo of interest to notice that the contribution of the State 
to the actual building capital of the secondary railways amounted at 
the end of 1892 to 17,167,680 florins (about £1,430,640), for which 
the State has received ordinary shares of the nominal amount of 
11,772,190 florins (about £1,231,015), whereas the balance of 
2,395,490 florins (about £199,625) was given dfonds perdtcs. 

" The contributions of the municipalities amounted at the end of 
1892 to 9,588,442 florins (about £799,036), of which about 25 per 
cent, were given a fonds perdus, and the balance in exchange for 
ordinary shares. 

" The secondary railways are managed either independently by the 
companies themselves, or by the State railways on the basis of 
contracts. 

" Such railways cannot be looked upon as paying undertakings for 
the present, especially for the holders of ordinary shares. 

" It must, however, be considered that the ordinary shares are for the 
greatest part held by the contributors who have greatest economical 
interest in the construction of the lines, owing to the facilities of com- 
munication thereby obtained, and to the consequent increase in the 
value of their estates. 

"As to the State contributions, they are counterbalanced by the 
increase of the traffic of their own lines, as well as by the general 
economical development to be expected in the districts through which 
the secondary lines pass. 

" In fact, out of the sixty secondary railways, only eight have paid 
dividends on their ordinary shares up to the year 1892. 

" The income of the secondary railways was : — 



In proportion to the actual capital 
In proportion to the nominal capital 
(excluding the ordinary shares) 


1891. 


1892. 


Per cent. 
3-12 

4-30 


Percent. 
3-45 

4-61 
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"The percentage of the deficit, without reckoning the ordinary 
shares,^ and only taking into consideration the sums required to meet 
the interest, and the quota of amortisation in 1892, was 11 09 per 
cent. 

"The receipts in 1892 were: — 

Kreuzer. 
Per passenger, . . . . 1 '70 per kilom. 

(About £;&.) 
Goods, per ton, . . . .3*62 per kilom. 

(About Tffd.) 

" Whether, and to what degree, the secondary railways have stimu- 
lated the production and sale of dairy products, eggs, fruit, and 
vegetables, and products of other small industries in the districts 
through which they pass, cannot be ascertained.' ' 



HOLLAND. 

In Holland, local railways* do not necessarily mean— as in France 
or Belgium — those which are to a great extent paid for out of the 
local treasuries, and whose very existence depends upon the Provincial 
and Communal Councils. The essential difference between local and 
normal railways is one of special facilities, and the relief of the former 
from the regulations for construction and working imposed on the 
latter by the law of 1875. This relief, afforded by the law of 1878, 
was partial in the case of those local railways upon which the axle- 
load was limited to 9*84 tons (10,000 kilogrammes), and the speed of 
trains to 18 J miles (30 kilometres) an hour ; it was complete, when 
the speed did not exceed 9 J miles (15 kilometres) an hour. These 
maximum speeds were raised, in 1889, to 25 and 12 miles (40 and 20 
kilometres) an hour respectively. 

The facilities include their release from requirements usually called 
for in connection with adjoining properties, fencing, details of work* 
ing, mail service, other communications, etc. The application of the 
term " local " to such lines is so independent of any relations with 
local authorities, so purely one of freedom from stringent obligations, 
that the great companies have been able to place several of their 
lines under the easier operation of the law of 1878, and to have them 
classed as local railways. 

We may divide them into light railways and tramways. The 
former do, the latter do not (even when of the same gauge), make 
direct junction with the main lines. 

The construction of light railways, which are not numerous, was 
conceded by royal decree to private companies, but their working has 
been leased by the latter to main-line companies, e.g., the Dutch 

* " La legislation des Chemins de Fer Economiques," par M. Colson,— Bull, de 
la Coram, Internat. du Cong, des Chemins de Fer t 1891. 
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Railway Company, upon terms which differ considerably in one case 
and another. These lines have been constructed almost universally 
without financial assistance from the State, and always without a 
guarantee of interest. The districts traversed have advanced, in 
some instances, as little as one-tenth of the capital ; but the shares of 
the companies have often been subscribed by the Communes and the 
particular persons interested. 

These light railways are all laid to standard gauge, but with a rail 
weighing not more than 51*6 to 60*5 lbs. per yard (25*6 to 30 kilo- 
grammes per metre). The open line is, of course, single. The 
formation is narrower, the gradients and curves are sharper, and the 
station and signalling arrangements are simpler than on the normal 
railways. Fencing is only required in exceptional places, such as 
station yards. In 1894 there were* about 160 miles (258 kilometres) 
of light railways in Holland. 

They make junction with the main lines of railway, and can carry 
their 10-ton wagons without splitting the load. The great railway 
companies working the light lines employ upon them special tender- 
locomotives, and special carriages for two classes of passengers. 

The light railways constructed by the Gelderland-Overijssel Local 
Railway Company form the most important network. They make 
up a total mileage of about 82 (131*88 kilometres), and cost, not in- 
cluding rolling-stock, about £3461 per mile. The official report 
transmitted by our representative at The Hague, Mr Bland, gives the 
following information : — 

"The construction of this net, which is 131*88 kilometres long, 
cost 3,013,080 florins (£251,000), or, including the advances made 
by the company working it up to the 31st December 1893, 3,405,758 
florins (£283,813), which is about 25,800 florins (£2150) per kilo- 
metre. 

" The cost of the rolling-stock is not included in the above amount. 

"The company's capital (shares) amounts to 1,900,000 florins 
(£158,333), and was most of it supplied by the Communes and by 
private individuals in the district. The advance, free of interest, of 
the Province of Overijssel amounted to 2715 florins (£226, 5s.) per 
kilometre, or to 67,194 florins (£5599) altogether; that of the Pro- 
vince of Gelderland 10 per cent, of the cost of construction of the 
line Ruurlo-Doctinchem, not exceeding 215,800 florins (£17,983). 
........ 

" A considerable quantity of merchandise, as well as a large number 
of passengers, are carried by the local railways. 

" A great quantity of coal is carried on the Gelderland-Overijssel 
line, as well as raw and manufactured materials, between Rotterdam 
and the manufactories in Eastern Overijssel. These lines have also a 
very perceptible influence on the industries in East Gelderland." 

* Reports from Her Majesty's Representatives Abroad on Light Railways* 
1894. 

G 
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The traffic on this network of light railways is a growing one, and 
in 1893 the receipts were : — 

For passengers, . . . 88,145 florins = £7345. 

For merchandise, . . 190,237 florins =£15,853. 

Not only did the Provinces make advances, to the amount of about 
10 per cent, of the cost of construction, and the Communes interested 
also assist, either with subsidies or by taking shares, but the great 
railway companies treated the light lines most generously, and the 
relations which exist between them appear to be most satisfactory. 
The main line has undertaken extensions and enlargements at its own 
cost, under certain conditions. If it works the light railway, the 
main line generally lets it use its stations and approaches free of 
charge ; if the light railway is self- working, a small charge per 
train-mile, subject to a minimum, is made for the use of them ; joint- 
station working expenses are divided in proportion to traffic. 

The terms on which the Dutch Eailway Company works eight 
contributive light railways, take the form either of a lease or of a 
partnership. 

In the first case, according to M. de Backer's report* on " Contri- 
butive Traffic," the main line pays the light railway either a rent 
representing so much interest on the capital expenses, or the sum 
necessary to provide interest and sinking fund on the loan, or a per- 
centage of the receipts after deducting the working expenses, which 
are on a fixed mileage basis. In the second case, the two companies 
share the net profits in proportion to their share of the capital. In 
both cases the working company is responsible for any deficit. 

As far as possible, says M. de Backer, and always on the lines 
worked by the Dutch railway, there are through passenger tickets. 
Through consignment of goods, generally without transhipment, is 
also provided for. The contract for hire of wagons stipulates that 
they be loaded within six hours, but their occupation between 8 p.m. 
and 6 a.m. is not paid for. The main lines employ special tender- 
locomotives, and carriages for two classes on the light railways. 

The Dutch light railways show how much can be done, less 
by direct pecuniary assistance, than by generous treatment and 
facilities tendered to such undertakings by the State and the great 
railway companies. 

The true light railways of Holland, however, in M. Colson's 
opinion, are those laid on roads — "tramways" — which, beyond a 
restriction of speed to twelve miles (20 kilometres) an hour, enjoy 
otherwise the most absolute freedom. Under the law of 1880, these 
tramways are brought under the same regulations as ordinary road 
traffic, as determined by the provincial authorities, with the single 
exception that the locomotives are subject to the usual rules affecting 
steam engines. They require, therefore, no special concessions ; but 

* Bull, de la Comm. Internat, du Cong, des Chem. de Fer, 1895. 
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while they share the freedom of ordinary road traffic, they have to 
suhmit to the same tolls, which are very numerous on the Dutch 
roads. These tolls are levied on each vehicle, and, as a natural conse- 
quence, these vehicles are of large size. 

The State (represented by the Minister), the Province, the Com- 
mune, the Land Reclamation Society, individuals — whoever may be the 
proprietors of each road — have absolute power of permission or veto 
to use the road for tramway purposes. The regulation of these tram- 
ways varies with different local authorities, but the latter treat them 
as liberally as possible, knowing that they are beneficial to the 
country. Instances of obstructions on the part of road-owners are 
extremely rare. 

Some of the tramways are the property of the great railways, a few 
belong to the tramway companies of the large towns, but most of 
them were constructed by separate companies ; of the last, a few are 
worked by the great railways or tramway companies, but most of the 
companies work their own lines. 

Those which belong to the great railways are all worked by steam, 
are of standard gauge, and make direct junction with the main lines. 

Of steam tramways exclusively, there were in 1893 about 486£ 
miles (783 kilometres), viz. : — 

26 miles of 2' 5£" (0*75 metre) gauge. 

49 .1 3'3f (1-00 .. ) n 

258J ii 3' 6' 9 (1*067 .. ) .. 
153 ,. 4' 8£" (1*435 .. ) u 

" The tramways of the private companies do not " — according to 
Mr Bland's report — " admit of direct junction with the main lines, 
even when their rails are the normal width apart. The construction 
of the tramways does not permit the passing over of the luggage 
wagons of the railway companies, nor can the rolling-stock of the 
tramway companies be taken on in the trains of the railway com- 
panies. 

" The merchandise and luggage must be unloaded and reloaded at 
the junction. 

"Tender locomotives of 8 J to 13 tons are employed on the steam 
tramways. On a few lines locomotives are employed up to 16 tons. 

"The construction of the tramways under the second division* 
was assisted by the Provinces and Communes, in many cases in the 
form of payments annually for a certain number of years. Up to 
this time the State has given a subvention in one case only 

"The traffic on the tramways of this class, from the nature of the 
subject, varies very much. On most of them the passenger traffic is 
the principal thing, and the conveyance of merchandise of small 
account. 

"This last is mostly confined to parcels, and is chiefly of local - 
character. 

* I.e., tramways proper, not town tramways. 
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"Milk, green vegetables, etc., are conveyed to adjacent dairy pro- 
duce manufactories and towns, but, except in a few cases, this con- 
veyance is inconsiderable, being restricted to small quantities in 
consequence of the numerous navigable canals. 

" Cattle are seldom conveyed, as they are generally driven to the 
railway stations and there put into the trucks. . On many tramways, 
also, there is but little conveyance of wood, building materials, coal,, 
and such like bulky goods. On some lines in direct junction with 
the railways, and on others situated in industrial districts, or where 
the cultivation of beet-root is carried on, a very considerable amount 
of merchandise, however, is conveyed." 

Sometimes a Commune will give a small annual subsidy for ten 
years to a tramway, in other cases a Commune will contribute a small 
lump sum towards construction ; similar subsidies from the State or a 
Province are extremely rare ; and in all cases private subscribers con- 
tribute the great bulk, or all, of the capital. 

As in Italy, so in Holland, light railways laid on public roads have 
been the most prominent development, and their comparative success 
is attributed by M. Colson* to their being untrammelled by legisla- 
tion, and fairly free to settle their own rates and arrange their own 
train service, so that the charges are as low and the revenue is as 
large as the application of ordinary business principles can make 
them. 

SWITZEKLAND. 

More than twenty years ago there was a movement to introduce 
narrow-gauge lines in Switzerland, but it died out. There have been 
some signs of revival during the last few years, mostly in the direction 
of railways to meet the requirements of tourists. Their development 
seems to depend upon the encouragement given by the Cantonal 
Authorities to private companies applying for a concession. 

Thus, in the Canton of Geneva, concessions were granted by the 
Government to certain citizens for nine narrow-gauge lines, radiating 
from Geneva. An account of these was given by M. A. Mallet in 
the Transactions of the Societe des Ingenieurs Civils of France, t 

The area of the Canton is 93 square miles; its population is 
107,000, of which the city of Geneva itself claims 70,000. Of 
ordinary railways there are 19*4 miles, of tramways 9*7 miles, and of 
these narrow-gauge lines 43 '3 miles. The Societe Genevoise de 
Chemins de Fer ct Vote ittroite works all but one of the light lines. 

So far as the gradients and curves permit, the light railways are 
laid on the side of the roads, twenty-five to forty feet wide, which are 
maintained by the Canton. The track is not marked off from the 
rest of the road in any way ; the streets of the city are narrow and 

* Bull, de la Comm. Internat. du Cong, des Chem. de Fer, 1891, — " La Legisla- 
tion des Chemins de Fer Economiques." 
t The Railway World, March 1895. 
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crowded ; the only warnings appear to be the sound of the drivers 
horn, and the notice " Look out for the train " painted in large letters 
on signboards at crossing and other special places ; while the average 
speed is from six to nine miles an hour. Yet accidents are few or none. 

The gauge is one metre ; the rails' weighing 40 lbs. per yard are 
mostly of Vignoles section, and laid on cross sleepers of wood, except 
in the city and villages where metal- sleepers on the Demerbe system 
are adopted. 

There are as many as 22 six- wheels-coupled locomotives, workable 
from either end, roofed over and boxed in below to hide and protect 
the working parts. Coke fuel is used in the city and briquettes out- 
side. Exhaust steam is not condensed but escapes noiselessly, and 
there is no trouble on this ground. The engines weigh 13 J tons 
when empty, and 16£ tons in full working order; the axle-load 
is 5*4 tons. The maximum speed is 16 miles. Fuel is expensive, 
about 25s. per ton. 

• The passenger carriages have end platforms, transverse seats, and a 
gangway right through from end to end, leaving seats for two on one 
side, and one on the other; they contain accommodation for 24 
passengers inside, and — this is quite a continental feature — for 12 on 
the platforms. The cars are heated by pipes through which the 
exhaust steam passes. 

The train crew (as many as three or four vehicles drawn by a 
locomotive may be seen in the streets of the city) consists of a driver 
and a stoker on the engine, and one or two conductors to sell and 
collect tickets on the train. The stoker has to walk in front of the 
train, in going round sharp curves. Return tickets only are sold at 
the termini, at shops, cafes, etc. The fares are as much as 1 £d. to 1 Jd. 
per mile, except in certain cases where reductions are made. The 
number of employes is not more than 3 per mile. 

These light railways cost (including £768 for rolling-stock) £5760 
per mile, but extensions have been made at a cost of only about £2000 
per mile. The receipts average £435 per mile per annum ; the work- 
ing expenses £340, about 77 J per cent, of the receipts; and the 
net revenue £95, giving a return of nearly 2 per cent, on capital. 

Only one instance can be quoted of assistance to light railways from 
the main lines. The Jura-Simplon Railway Company* took shares in 
the company formed to build the Trasellar-Terannes line, and gave it 
junction facilities at Terannes. 

SWEDEN. 

Every year a certain amount of money is allotted by the Swedish 
Dietf for the purpose of making advances — not to exceed half of the 

* " Contributive Traffic," by M. de Backer, Congress Bulletin of the Interna- 
tional Railway Congress, 1895. 

t '* Contributive Traffic," Congress Bulletin of the International Railway Con- 
gress, 1895. 
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original construction capital — to companies formed to construct light 
railways. The Government also grants free use of land and ballast 
quarries on State domains. 

The Swedish State Railways (who furnish this information) also 
permit the light railways to use their station junctions, either gratis 
or at a small rental. The light lines build their own sidings, etc., 
and pay rent to the State Railways for any shunting and handling 
done for them by the latter. State Railways' goods rates apply to the 
light lines, and there is a connecting service for goods between 
the main and feeder railways. The Swedish State Railways* have- 
no light railways of their own. The latter all belong to private com- 
panies, are generally on the narrow gauge, are simply constructed and 
worked, and occupy their own land. Many private railways have 
been constructed with 35 lb. rails, and for a maximum speed of twelve 
miles an hour, at a cost of only £2000 a mile.t 

So long ago as 1868, Mr C. P. Sandberg furnished figures from the 
returns very much in favour of the narrow gauge, which he advocated* 
The State railways were on the standard gauge, with a rail weighing 
66 lbs. per yard; the Koping-Uttersbergs Railway on the 3' 6" 
gauge, with a 34 lb. rails. The comparative figures J are here 
quoted : — 





Eoping 
Uttersbergs. 


Government 
Railways. 


Cost per mile, ...... 


1920 


7300 


Gross income per mile. .... 


216 


513 


Expenses per mile, ..... 


128 


352 




per cent. 


per cent. 


Expenses per cent, of gross income, . 


59*8 


68*6 


Net proceeds per cent, of gross income, 


40-2 


31*4 


„ ,, cost of construction, 


4-5 


2*217 



Of narrow-gauge railways § there were, in 1891, about 1050 miles, 
varying in gauge from 1' llf" to 4' 0" (0*6 to 1*217 metre). 



* "Relaxation of Normal requirements for Light Railways, v Congress Bulletin 
of the International Railway Congress, 1895. 

t Engineering, vol. lviii., Nov. 2, 1894, pp. 583-84. 

X "Light Railways in Sweden," Engineering, vol. x., 1870. 

§ "Narrow-gauge Railways," Engineering, July 13, 1894. 
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RUSSIA. 

Russia is such an enormous country that the development of her 
main line railways must for many years demand nearly the whole of 
her attention. The great communications in Central Asia, Siberia, 
and towards the Corea, have been made mainly for military and 
political purposes. While the State has supplied a great deal of the 
capital required to build the railways, and has full control over them, 
it has very little actual ownership* to show for it. 

Occupied as Russia has been, however, with her principal lines of 
railway, a lawf was passed in 1887 to establish feeder and light 
railways on a proper basis. The law deals with Chemins de fer de 
second ordre dormant acces aux votes magistrates, the latter being the 
main lines. 

All these minor lines, public or private, if worked by mechanical 
motors or connected with the main lines, come under the control of 
the Minister of Ways of Communication. Public lines on which 
animal traction is adopted are under the control of the Minister of the 
Interior. All other lines of railway may be made without special 
authority, requiring only the agreement of the military authorities in 
frontier districts, and the consent of the road authorities where the 
lines cross the public highways. 

The form and amount of financial assistance afforded by the State 
is determined in each act of concession. The maximum speed is fixed 
at 16 miles (26*675 kilometres) per hour, and the number of trains is 
prescribed. Statistics of receipts, expenses, and working have to be 
furnished. Companies projecting light lines are encouraged by 
guarantees of interest and special facilities. The two Ministers 
immediately concerned with such lines invite their subordinates to 
give information, make inquiries, and furnish reports on the develop- 
ment of light railways. .Not much has been done so far, but it is 
not for want of friendly encouragement on the part of the State. 

The main linesj are favourably disposed towards branch lines. 
When they advance money for their construction the capital cost is 
charged to revenue by a suspense account spread over ten years. 
The main line works the branches. The tariffs on the branches are 
fixed in each case according to their length, the value of the produce 
carried, and in inverse proportion to the carriage effected on the main 
line, which is an indirect bonus. 

* Hadley's Railroad Transportation, ch. xiii. 

t Colson's " Legislation des Chemins de Fer lSconomiques," Bull, de la Comrru 
Internat. du Cong, des Chcm. de Fer, 1891. 

X " Contribute ve Traffic," Congress Bulletin of the International Railway 
Congress, 1895. 



CHAPTER VII. 

LIGHT RAILWAYS IN AMERICA AND THE COLONIES. 

Contents. — Railways and waterways in the United States — Railway statistics 
— Cost of English railways greatly enhanced by expensive procedure and land — 
American land a premium, not a penalty — Cheap construction the first con- 
sideration — Economies in survey and construction of pioneer lines — Economies in 
road -crossings, signalling, etc. — Improvements, or even reconstruction, when 
justified by traffic — Maintenance charges heavier — American and English rail- 
ways further contrasted — Wrightsville and Dublin line — Canadian cheap lines — 
Brazil — New Zealand — South Australia—- New • South Wales — Queensland — 
Victoria — Australian gauges — Encouragement by grants of Crown lands — South 
Africa. 

UNITED STATES. — In the United States the first roads 
were made and maintained by local authorities. Later on, turnpike 
roads for through communication were built by companies, not, 
as in England, by trusts. During a brief period the construction 
of certain important trunk roads was held to be a matter of 
national concern, to be paid for out of the national purse ; but the 
value of these as routes of emigration and traffic to the north- 
west and south-west was greatly diminished by the development 
of the Erie Canal and its connections. Cities sprang into exist- 
ence upon its banks, and business and prosperity increased the 
more rapidly as the rates for transportation were reduced. But 
already the railways — of which the Baltimore and Ohio is generally 
regarded as the pioneer — were pushing their way westward, and the 
contest between them and the great waterways — the Erie system and 
the Lakes in the north, the Mississippi river in the south — had com- 
menced. To this contest, in a great measure, the United States owe the 
low freight charges upon which the bulk of their railway traffic thrives. 

English and American railways have one remarkable point in com- 
mon — their reliance upon private enterprise. The most striking 
difference between them is, perhaps, in their cost — £48,375 per mile 
.being the average cost of English, and £12,419 per mile that of 
American railways. 

The following statatics* for the year ending June 30, 1896, will in- 
dicate the general results on American railways at the present time: — 



Railway capital, . $10,566,865,771 

Outlay per mile of 

line, . . 59,610 

Capital stock, . 5,226,527,269 

Preferred capital stock, 969, 986,692 

Total dividends,t . 87,603,371 

Passengers carried, . 511,772,737 

Freight tonnage, . 765,891,385 



Gross earnings, . $1,150,169,376 

Total mileage, . . 182,776 

Number of locomotives, 35, 950 

Cars of all classes, . 1,297,649 

Cars in freight service, 1,221,687 
Operated mileage (on 

151 roads) in the 

hands of receivers, 30,475 



* Herapath's Railway Journal, Oct. 29, 1897. 

t A fraction over 70 per cent, of the capital stock paid dividends. 
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This difference in cost is mainly due to the difference in conditions. 
In England a special Act of Parliament has to be obtained. The case 
is dealt with by a Committee, first of one House and then of the 
other. Local bodies, private individuals, railway, gas, water, canal, 
tramway, harbour, and dock companies, who consider that their 
interests are threatened by the new scheme, oppose the application, 
and, in addition to the " House fees," thousands of pounds are spent 
by both sides in their endeavour to get the Bill either thrown out or 
passed. No doubt this is good business for the lawyers and engi- 
neers engaged, but it adds enormously to the cost of even the great 
railways, and has been absolutely fatal to the promotion of light lines. 

The English railways have had to pay heavily for land and other 
property, and to buy out affected interests at great expense, while the 
Western and Southern railways in the United States were freely 
assisted with gifts of land which formed a rich endowment constantly 
growing in value. 

Then most of the American railways were literally pioneers in a 
new country, clearing the way for the spread of immigration, the 
cultivation of virgin soil, the building of new towns, and the creation 
of new industries. All these things would, it was hoped, follow, but 
they did not exist along the line of route. In England the rail- 
ways were extended along established routes of traffic, and carried on 
from one business centre to another. Capital was abundant, and the 
demand for substantial construction was at once complied with. In 
the United States, as Professor Hadley* said, "the question was not 
what kind of a railroad they were to have, but whether they were to 
have any at all." Reduction of first cost to the lowest actual require- 
ments — the principle to be applied to light railways — was, therefore, 
a prime necessity in the construction of the American trunk lines. 
The main object was to get the railway through ; the substitution of 
permanent for temporary structures, and the gradual improvement of 
the line up to the standard required by the traffic as it developed, 
were deferred until the line earned enough to pay for them. This 
was the only way in which the railways could be built. And, since 
economy in construction was the first consideration, the methods and 
•cost of working had to be subordinated to it. 

The steeper the gradients that we can surmount, and the sharper 
the curves that we can work round, the greater the saving in length 
of line, in earth-work, and in bridge-work. The American built 
locomotives to face the inclines, and bogie-stock to yield to the curves. 
This left him a freer hand in locating his alignment and in grading 
his section, so that his opportunity for saving in first cost began with 
the survey. 

His permanent-way was limited to a single track, instead of double 
line as on the majority of English roads. This not only reduced the 
quantity of permanent- way by about half, but made a vast difference 
in earth-work, ballast, bridging, etc. Moreover, he adopted the flat- 

* Railroad Transportation, p. 148. 
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footed or Vignoles rail, resting directly on the sleeper, instead of our 
bull-headed and heavier rail, keyed up in a good solid chair and well 
bedded in ballast. He could afford to be liberal with his wooden 
sleepers, but his iron, steel, and labour were much more expensive 
than ours. 

When the Sibi railway was being rapidly laid for military reasons 
on the Baluchistan frontier of India, the road-bed was prepared roughly 
by ploughing a width of 100 yards to loosen the earth for the pack- 
ing gangs. 

In America the sleepers were simply laid directly on the ground 
without ballast. To carry the railways across deep depressions, bold 
dips or cheap trestle-work took the place of our flatly -graded embank- 
ments or viaducts of brickwork or masonry. The cost of trestles does- 
not rapidly increase with their height, so that the economy of erect- 
ing them in a country where timber is cheap is an important one, but 
they are a likely source of accident, if such perishable structures are 
not carefully watched and maintained, and they are always exposed 
to the danger of fire. In England a substitute of this kind would 
never be permitted. In India timber for the purpose is not generally 
available, nor is it required, because earth-work is cheap. 

The use of wood as a cheap material is also applied to the construc- 
tion of station buildings and offices and platform walls. In India,, 
wherever the climate is very dry, we generally find a cheaper substitute 
than wood in sun-dried bricks set in mud, and covered with mud- plaster,, 
for station buildings, offices, and staff-quarters, or we use grass screens 
for walls, and thatch for roofs ; while fuel platforms, and sometimes- 
passenger and goods platforms, are faced with rail uprights and old 
sleepers and backed with earth. In fact, Englishmen who make 
railways at higher cost in England, can make them still more cheaply 
in India than Americans do in America. 

But there are many onerous conditions imposed upon English rail- 
ways — affecting not only their working but their construction — to- 
which Ajnerican railways were not subjected, and from which light 
railways must be relieved. Some of these are demanded in the 
interests of public safety wherever the traffic is frequent, fast, and 
heavy, but their imposition on lines of slow and light traffic in country 
districts, as well as in the busy main lines, has been a serious dis- 
advantage and expense to the great systems, as well as an absolute 
bar to the development of light railways. Without such restrictions, 
the Americans have been able to cross town and country roads on the 
same level, instead of having to bridge the road or bridge the railway. 
Indeed, the provision of signals and interlocking, or even of gatemen,. 
at such level crossings, has been regarded as a luxury, and it would 
not be too much to say that they would have been an unjustifiable 
extravagance in the first instance. The interlocking of points and 
signals, and the installation of block telegraph, are requirements not 
to be applied to pioneer lines in America, or to lines of poor traffic in 
India, but to be provided afterwards if the circumstances of the traffic 
demand them. 
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However light a railway we desired to build in India, the bridges 
would be constructed of brickwork, masonry, iron and steel, save as a 
temporary measure, but in the United States wooden bridges were an 
economical necessity. 

Of course, all this frequently involved the absolute reconstruction 
of the original line at a later period. Money for the heavy expendi- 
ture on these so-called improvements was provided by the issue of 
bonds (with the gross misapplication of borrowed capital which 
ensued in many cases we are not here concerned). It is also evident 
that economies of the kind above described in construction throw a 
heavier burden upon maintenance. Thus, the Knoxville branch of 
the Louisville and Nashville system has been described by an American* 
as a fair sample of those western and southern railways which repre- 
sent the true type of American practice : — "They were cheaply con- 
structed, and have been, or are gradually being, perfected, mostly 
from the earnings, while being operated. They are in the transition 
stage. Many bridges, buildings, etc., of wood, have been, or are 
being, replaced with iron or other durable material ; iron rails with 
steel rails, etc. Until these changes are completed, the maintenance 
of way and operating expenses must necessarily appear large." How 
large they are, compared with those of a first-class American line, 
may be seen from the following figures for 1885 : — 



Details. 



Length of line, miles, 

Cost per mile, dollars, 

Average load of freight trains, tons, 

,, passenger trains, passengers, 
,, all trains, tons and passengers, 



a 



Average cost of transporting one ton or one pas- 
senger one mile : — 
Maintenance of way, . 
Repairs and renewals of locomotives, . 
Total cost of motive power, 



Total operating expenses, 



Pennsylvania 
Railroad 
Division. 



Knoxville 
Branch. 



1518 

210 

45 

167 



Cent. 
0'080 
0-037 
0*133 



0-410 



171 
26,624 

126 
31 
91 



Cent. 
0*243 
0-045 
0-210 



0-819 



The comparison is more convincing and instructive between two 
American lines than, as Mr Dorsey for the purposes of his own argu- 
ment drew it, between an American cheap line and a first-class 
English railway, the London and North- Western ; because, owing 
to the difference in traffic conditions in the two countries, figures 
based on ton-mileage give a false view of English working. 

Other points of contrast present themselves — the universal adop- 
tion of the bogie principle in American rolling-stock; the greater 
width (8 ft. to our 7 ft. 6 in.) and height of their cars; through 

* English and American Railroads Compared, by E. B. Dorsey, C.E. 
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passage from end to end of their trains by means of the central 
aisle as opposed to our compartment system ; the division of service 
with sleeping-car and express companies, the latter doing for fast 
goods the work of collection and delivery which is done for higher 
class goods in England by the railway companies themselves; low 
speeds, long leads, full loads, and cheaper freight charges for low- 
class goods in America, instead of the quick transit, short leads, and 
prompt delivery which obtain in England ; the proportion of load to 
tare in the goods stock, as high as 2*13 to 1 in America, as low as 1*6 
to 1 in England ; the perfection of our block system ; their luggage- 
check system as compared with our successful lack of any system 
whatever in this respect, etc.* It is difficult to compare the rates, 
because so many of ours include collection and delivery, and their 
terminal expenses have a larger divisor to spread out their cost, but 
Prof. Hadley estimates roughly that, making allowance for all dis- 
advantages to which our railways are subject, our charges per ton-mile 
on all traffic average from 50 to 75 per cent, higher. He regards 2 
cents per mile as our normal passenger rate, as compared with 2*35 
cents in America. Another American, dealing with figures relating 
to the same year, 1885, puts the average rate per passenger per mile 
in America at 2*198 cents, and in England about the same, while per 
ton he makes a greater difference than Prof. Hadley, viz., 1*057 
cents in America, 2 to 2*4 cents in England. 

But the main point is that construction in the two countries has 
been carried out on such totally different principles. In the United 
States most of the western and southern lines have been practically, 
in the first instance, light railways. In England first-class railways 
have been at once constructed, and no departure from the standard 
has been tolerated. Only now is it recognised that what America 
required as an undeveloped country, and India as a, poor country, 
England requires in order to carry railways of some sort to districts 
cut off from home markets flooded with foreign produce. 

Mr Arthur Pewf gives an example of an American railway which 
offers, he says, a practical solution of the problem — " Given a very 
small amount of money, required any kind of a railroad that will serve 
the immediate wants of the section, and encourage settlers to move in 
and develop it." The line connects the two villages of Wrightsville 
and Dublin, Georgia, about nineteen miles apart, and was constructed 
in 1885-86. The conditions over the first eleven and a half miles 
were so extremely favourable that the work of grubbing and clearing, 
grading, trestles, cross-ties, and ditching, to make the road-bed ready 
for the rails, cost only $1005, or, including engineering and right of 
way, $1164 J per mile. Had the location been very unfavourable, 
this portion of the construction might, as Mr Pew says, have cost 
forty or fifty times as much. Second-hand rails of light section, 40 
to 45 lbs. per yard, were available from the Central Railroad of 

* The "luggage in advance" system is new. 

t Trans, Amer, Soc. of Civil Engineers, vol. xxiii., 1890. 
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Georgia, which had been relaid with a heavier rail, and thus the track 
was put down for no more than $1800 per mile. Ultimately the way 
and works on the whole nineteen miles cost only $3441 per mile, 
ready for the rolling-stock. The business was of such a nature that 
most of the freight was received and shipped in foreign cars, so that 
$1000 per mile would have been sufficient to equip the line with all 
the rolling stock that was required, making the total cost $4441 per 
mile. This additional capital expenditure, however, was happily 
avoided, as, by the terms of the agreement with the Wrightsville and 
Tennille Eailroad — of which the new railway is an extension — the 
stock of the latter runs on both roads, and expenses are divided. 
There were no middlemen to draw their profits out of the scheme, and 
swell the cost. Mr A. M. Wellington, in the course of discussion, 
claimed this cheap light railway, built to broad gauge, as a further 
proof of the small effect of gauge on cost. 

In 1887 the Dakota- and Montana extension of the Manitoba 
railway, laid with rails of light section, cost £3000 a mile only. 

The United States may be said to have led the way in cheap railway 
construction. They have also been the first to appreciate practically the 
advantages of electric traction, and this will be referred to later on. 

CANADA. — The Toronto, Grey, and Bruce Railway, and the 
Toronto and Nipissing Railway, were projected* — the former in a 
north-westerly and the latter in a north-easterly direction— on either 
side of the 5 ft. 6 in. gauge Northern Railway of Canada, in order to 
open up back districts which could only be afforded railway facilities 
on the cheapest scale. Accordingly, a gauge of 3 ft. 6 in. was adopted. 
The lines were fenced and fully ballasted, 12 inches of ballast being 
laid under the sleepers and the road well boxed up. But the rails 
weighed only 40 lbs. per yard; the station buildings, bridges, and 
culverts, cattle guards, etc., were of timber; and these lines cost 
$21,796 (£4541) and $18,390 (£3831) per mile respectively, as 
compared with $47,840 (£9967), the cost per mile of the broad- 
gauge Northern Railway. Further details of the locomotives, rolling- 
stock, and working of these Canadian narrow-gauge railways are 
given, but the information is not recent enough to quote. 

NEW ZEALAND. — Cheap construction was as essential in New 
Zealand as in Canada. The same gauge, 3 ft. 6 in., and the same 
section of rail, 40 lbs. per yard, were adopted for narrow-gauge lines. 
Information concerning them is more recent, t The cost, more than 
£8000 per mile, J is high, but the engineering difficulties must have 
been exceptional, the ruling gradients being 1 in 40 on the Auckland, 
1 in 33 on the Napier, and 1 in 15 against the heavier traffic on the 

* Min. Proc. Inst. C.E. , vol. xlviii. , 1877. Wragge on ' ' Canadian Narrow-gauge 
Railways." These lines were long since incorporated in the Grand Trunk Railway, 
and the whole of the Canadian system (16,687 miles) is on the standard gauge. 

i Min. Proc. Inst. C.E., vol. lxiii. Maxwell on "New Zealand Government 
Railways," vol. lxiii., 1881, and vol. xcvi., 1889. 

t Min. Proc. Inst. C.E., vol. Ixxxvii., 1886. Pres. Address of Mr E. Woods. 
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Wellington section, with sharp curves on the two latter, and wages 
are as much as 6s. 6d. for labourers and 8s. for gangers per day. 
Fell engines, weighing 36 tons and designed to haul 53 tons up a 
gradient of 1 in 15 at 6 miles an hour, are used on the Rimutaka incline, 
2£ miles long, with many 5 chain curves. In 1887-8 the amount 
of goods and passenger traffic passed "both ways over the incline was 
estimated at 50,000 tons of net paying load. As much as 180 tons 
were hauled at a time, one, two, or three engines being used as re- 
quired, and so placed as to avoid overstraining the drawbars, and 
1 J hour was the time required for the double trip. The cost of coal 
was 17s. 6d. per ton; 110*73 lbs. of coal were used per mile; and, 
although the wages of drivers ranged from 10s. to 13s., and those of 
firemen between 7s. 6d. and 9s. per day, the cost of locomotive power 
was not more than 4d. per ton of net paying load per mile. The 
original 40 lb. iron rails are being renewed with 53 lb. steel. The 
railways are largely an investment in the future. The Hurunui-Bluff 
section has a considerable agricultural traffic, and its branches tap 
pastoral districts still to be developed. The leads are short, because 
the line touches so many seaports, while the maintenance charges due 
to floods and large bridging are particularly heavy. That the line is 
•doing good service, there is no doubt whatever. The extensions into 
new localities — mountainous, pastoral, wooded, or mineral — and still 
lacking labourers in the vineyard, may not add directly to the railway 
revenues for some years to come, but, in tapping productive, though 
still unsettled, areas of the colony, they have made development 
possible. Of the indirect benefit of these lines, constructed as 
cheaply as possible in a difficult country, there is no question, and, in 
view of their possibilities, a net revenue of 2*89 per cent, on capital 
<jan scarcely be regarded as discouraging. 

ATJSTEALIAN COLONIES.— The direct results of railways in the 
Australian colonies are still more favourable, the net revenue being 
3*75 per cent, on capital invested in New South Wales, 2*74 on 
capital cost in Victoria, and 3*26 on capital cost in South Australia. 

Some recent statistics of three of the colonies are here quoted : — 





New South 
Wales.* 


Victoria.f 


South 
Australia. % 


Miles open, .... 

Capital cost per mile, . 

Earnings per average mile open, , 

Gross Revenue, . 

Working Expenses, . 

Net Revenue, . 

Train-mileage, . 

Gross Revenue per train-mile, 

Working Expenses per train-mile, 

Net Revenue per train-mile, 


» • 


2691* 

£14,015 

£1,138 

£3,026,748 

£1,614,605 

£1,412,143 

3,674,713 

7s. 3d. 
3s. lOJd. 
3s. 4£d. 


3129 
£12,250 

£837 

£2,615,935 

£1,563,805 

£1,052,130 

9,228,687 

5s. 8-03d. 

3s. 4 67d. 

2s. 3'36d. 


1723. § 

£7,310 

£595 

£1,025,035 

£614,254 

£410,781 
3,674,713 

66*95d. 

40'12d. 

26*83d. 



* New South Wales Railways Commissioners' Iteport, 1897-98. 

t Victorian Railways Commissioners' Report t 1896-97. 

J South Australian Railways Commissioners'* Report f 1896-97. 

§ Of these, 1229 miles are on the 3 ft. 6 in. gauge, the rest on the 5 ft. 3 in. gauge. 
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In South Australia* the introduction of the light-railway principle 
dates back to 1867, when it was determined to extend the 5 ft. 3 in. 
gauge on a cheaper scale, costing no more than £5500 a mile, includ- 
ing stations and equipment, as well as to adopt the 3ft. 6 in. gauge on 
other systems. 

The first extensions on the 5 ft. 3 in. gauge, very few additions to 
the rolling- stock being needed, cost ,£5247 per mile. The iron rails 
were as light as 40 lbs. per yard, spiked to wooden sleepers measuring 

9 ft. by 9 in. by 4i in., and spaced 2 ft. 9 in. apart, centre to centre, 
with a sleeper under the joints, and 8 in. of good limestone ballast 
underneath. The stations were seven miles apart (about a mile less 
than the average distance between stations in India), and were pro- 
vided with goods sheds 60 ft. to 100 ft. long, the walls being built up 
of galvanised iron on wooden framework fitted into a stone sub- 
structure, with a galvanised iron roof on trusses of 45 ft. span. The 
stationmaster's house was of masonry, the booking-office and waiting- 
room of iron. The line was enclosed by iron fencing. The low-sided 
wagons weighed 4 tons 4 cwts., and were designed for a load of 7 
tons. A 20-ton locomotive was intended to run at ten miles an hour 
with goods or passengers, the maximum axle-load to be 7 tons. Public 
pressure, however, obliged the adoption of heavier engines, and a speed 
as high as thirty-five miles an hour for passenger trains. The country 
produces wheat and wool, and the line did a very good business ; but 
the imposition of heavier stock, and demand for higher speeds, re- 
quired the renewal of the 40 lb. with a 60 lb. steel rail within ten 
years. For this the axle-load and the speed, not the gauge, were 
responsible. Other lines were made on the 5 ft. 3 in. gauge on the 
light-railway principle, costing little more than £5000 a mile. 

Lines of 3 ft. 6 in. gauge were built about the same time, with 40 
lb. rails also, and at about the same cost, £5042 per mile, including 
rolling-stock. Private lands are fenced, but most of the land belonged 
to the Crown. The passenger carriages on the smaller gauge had 
transverse seats and a central aisle, were 21 ft. 6 in. long and 8 ft. 
wide, and carried 30 passengers. The goods stock, with a length of 
14 ft. and width of 7 ft., consisted of low-sided, medium, and covered 
wagons, weighing empty 2 tons 17 cwts., 3 tons 3 cwts., and 3 tons 

10 cwts. respectively, to carry loads of 6 tons each, and thus giving 
ratios of tare to load of 1:2*1, 1:1*9, and 1 : 1*7. The stations 
were placed as far apart as twenty miles, and included stationmaster's 
quarters, booking-office, and goods sheds. The water supply was a 
costly item — 600,000 gallon concrete reservoirs every twenty miles, 
with high service tanks, steam pumps, etc. 

According to the Commissioners' Report for 1893-94 the cost of 
the Southern group of South Australian lines on the 5 ft. 3 in. gauge 
had reached £9715 per mile, and that of the South-Eastern group on 

* Min. Proc. hist. C.E. t vol. lvi., 1879. Patterson on "Railway Construction 
in South Australia." 
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the 3 ft. 6 in. gauge £4110 per mile. These were the lowest figures 
in each case. Other sections on both gauges cost much more. 

When minimum first cost is an essential condition of light railway 
construction, one may be driven, in a country where the standard 
gauge is so wide as 5 ft. 6 in. or even 5 ft. 3 in., to abandon it in 
favour of a metre or even a 3 ft. 6 in. gauge. But, in a country 
which has been fortunate enough to adopt the more common and 
sufficient gauge of 4 ft. 8|- in. as the standard, the strongest reasons 
will be required for discarding it in favour of a 3 ft. 6 in. gauge, and 
the ultimate economy will be secured by constructing a standard 
gauge line with light way and works, capable of carrying ordinary 
goods stock at low speeds, but not the main-line engines. 

That is the gauge in New South Wales, and the Commissioners, in 
the supplement to their report for 1893-94, recommended new ex- 
tensions in purely pastoral and level country on the same gauge : lines 
capable of carrying a light locomotive, with the ordinary class of rolling- 
stock, at a speed of about fifteen miles an hour in daylight only, their 
opinion being that such lines " could be constructed, exclusive of 
bridges, waterways, and station accommodation (which latter should 
be of the most simple nature), for £1750 per mile. This could only 
be a pioneer railway, and would be altogether different from a standard 
railway line, even of light construction, such as that from Nyngan to 
Cobar. It would be simply a line to carry traffic with reasonable 
speed at a lower scale of charges than it is now carried by road. The 
rates for such lines would bring about a material saving to the users, 
compared with what is paid for the carriage by road, and the scale 
of charge should be such as to avoid any material loss to the country. 
Lines of this character would avoid the great disadvantage of break 
of gauge ; they would cost scarcely anything more in the first instance 
than a narrow-gauge line, and the whole of the ordinary rolling-stock, 
inclusive of the engines, which could be selected from the lightest 
types existing in the service, could pass over them, and thus avoid 
the great disadvantage and cost of creating a new class of rolling- 
stock. ,, The advice is sound. Such pioneer railways have been 
constructed at an average cost of £2019 per mile, and have proved 
satisfactory both as regards working and traffic. They carry ordinary 
rolling-stock, hauled by a light class of engine at a speed of 15 to 20 
miles an hour.* The adoption of the 4 ft. 8 J in. gauge has again 
been urged on the colonies of Victoria and South Australia.! 

The Normanton-Croydon Railway J in North Queensland offers an 
example of a line cheaply constructed and maintained. Its length 
is ninety-four miles, and it was completed in 1891-92. The total 
capital expenditure up to 1893-94 was £271,611, less than £2890 per 
mile. The ground is so even that scarcely any work of the nature of 

* New South Wales Railway Commissioners' Report for 1896-97. 
+ Ditto, 1897-98. 

X Min. Proc. Inst C.E., vol. cxxiii., 1895, "Steel Sleepers in Queensland," by 
J. A. Griffiths. 
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grading was required. A width of 66 ft. was easily cleared of the 
dry and stunted vegetation; and in the centre, for a width of 10 ft., 
stumps and roots were grubbed out to a depth of 6 or 8 inches. In 
the stiffer loamy soil the road-bed was ploughed up for a width of 
8 ft., while in the light sandy loam the surface was merely loosened 
by scarifying. The formation was then made even by a 3-ton 
roller. Material was landed at the Normanton wharf, trained up to 
the extreme end of the laid rails, unloaded and stacked. Four men 
loaded the material upon the trolleys, and three of these and one 
horse were engaged in conveying the material from the stacks to 
rail-head, an average lead of 20 to 25 chains. The fastenings were 
separately carried ahead in boxes. Each trolley was drawn to the 
end of the last pair of rails laid until its load was used up, when it 
was lifted off to make room for the next loaded trolley, and again 
replaced to be hauled back. Behind the working trolley eight men 
completed the fastenings. Lifting, ramming, and straightening occu- 
pied twenty-five men. The permanent- way consisted of 41 J lb. 
steel flat-footed rails on wooden or steel sleepers. The latter, where 
laid on the second section, weighed 100 lbs., and were made by 
Messrs MacLellan of Glasgow. In section they were trough- shaped, 
the sides j\ in. thick, the top f in. thick, the ends open ; and the 
rails, resting directly on the sleepers, were held by clips and bolts. 
Their cost was : — 

Messrs MacLellan's contract, . . • • 90d. ) -lovn^d 

Freight, lighterage, and charges, .... 30'05d. ) ' 

Mr Griffiths, however, thought that steel sleepers of this pattern 
might, under favourable conditions, be delivered at a good Australian 
port at 78d. per 100 lb. sleeper, the steel costing 50d., forming and 
coating 18d., and freight lOd. With reference to the cost of laying, 
Mr Griffiths states that a team of twelve to fourteen bullocks, a 
horse, and fifty to seventy men and boys were employed ; the average 
cost in the earlier stages was over £71, and towards the end less 
than £59 per mile. The labour charges on the shorter portion 
of the line laid with wooden sleepers were nearly 50 per cent, 
more. Of the estimated cost, ,£2162 per mile was for materials, 
labour, surveys, plans, and supervision, and about £600 per mile for 
station accommodation, rolling-stock, surplus material, and land 
resumption. Ballast had to be used in the slight depressions where 
drainage collected and the steel sleepers cut in too deeply, but the 
idea appears to be to let them bed themselves in compressed soil. In 
flood time the road gives some trouble, but the ordinary maintenance 
staff consists of only thirty-four labourers, one inspector of permanent- 
way, and one officer in charge of traffic and maintenance. The work 
was carried out by daily labour at the cost of the Queensland Railway 
Commissioners, their paymaster paying monthly wages on the certi- 
ficate of the superintending engineer. 

With reference to the falling-off in traffic receipts it is noted that 

H 



114 



LIGHT RAILWAYS AT HOME AND ABROAD. 



the rates for all classes of traffic were reduced to about two-thirds of 
their previous amount, to assimilate them to the southern traffic. 
This diminished the net revenue by nearly half, and apparently 
added little to the amount of business done. It seems to enforce 
the occasional necessity of allowing light railways to charge higher 
rates to keep themselves alive. 

The following figures may be quoted : — 



Season (Year) 

Traffic mileage, . 

Total capital expenditure, 

Traffic. receipts, .... 

Working expenses, 

Earnings per train mile, 

Percentage of net earnings on capital, 

Rainfall, 

Maintenance per mile, 
Labourers per mile, 



1892-93. 

94 

£270,368 

£20,230 

£12,401 

118£d. 

2-896 

Light. 

£76*93 

0-45 



1893-94. 

94 

£271.611 

£14,757 

£10,301 

lOlJd. 

1-641 

Very heavy. 

£61 -73 

0*36 



Seven extensions, covering 192 miles, of the State railway system 
of Victoria* into the Mallee district illustrate the economy of the 
" butty-gang " system. No large contracts are let, but the work is 
given out to butty-gangs of any number of men up to sixty at rates 
which would enable the average man to earn the standard wages in 
an eight hours day. The district is too sparsely populated to promise 
much passenger and ordinary goods traffic, but lines were wanted to 
carry agricultural produce, chiefly wheat, to the seaport at low rates. 
!By only carrying out works indispensable in the first instance, 
deferring others until the traffic of the district required and could pay 
for them, and building on the butty-gang system, the price has been 
kept within £2000 a mile, upon which moderate earnings will yield a 
profit. By special rollers and ploughs, the scrub and stumps have 
been cleared and wheat cultivation of extensive areas has been a 
great success. The surface is generally level or slightly undulating, 
with occasional sand-hills, an absorbent subsoil, and blind water- 
courses. The railway extensions have been made on the 5 ft. 3 in. 
gauge, with 60 lb. steel flat-footed rails capable of carrying all ordinary 
rolling-stock except the heavier engines. The sleepers are of euca- 
lyptus, tough, heavy, and enduring. Where gravel ballast was too 
costly, sand has been used on a total length of eighty miles. The 
excavation for earth-work was from 3400 to 6200 cubic yards per 
mile. The formation- width is fifteen feet. The bridges are of timber 
and undecked as a rule, the box culverts are built of sleepers, and the 
fencing consists of split timber posts and five wires. At public road 
crossings cattle-pits are used. The stations are six miles apart, with 
six-inch platforms, the corridor- carriages having steps at the end; 
but in cuttings the platforms are made up nearly to floor-level, which 

* Min. Pro''.. Inst. C.E., vol. exxix., 1897,— "Economic Railway Construction 
in Victoria," by M. E. Karnot. 
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is convenient in handling goods. The engines are six- wheels coupled, 

with 12 tons load on the driving axle, and tenders weighing 24 

tons, including 2200 gallons of water. They haul as much as 900 

tons. Labourers' wages were 5s* to 6s. per day of eight hours. The 

average cost per mile of these extensions, built between 1893 and 

1895, was as follows : — 

Clearing and grubbing, . . . . . £11 

Fencing (93 miles unfenced, 50 miles two wires only), . 37 

Cattle-pits at crossings, . . . . .15 

Earth- works (including stations and approaches), . .173 

Bridges, ....... 33 

Culverts, . . . . . . 24 

Gravelling roads and approaches, . . . .17 

Ballast (sand and gravel), ..... 175 

Sleepers, ....... 376 

Rails, 60 lb. steel, fastenings, freight, and laying, . . 659 

Temporary station buildings (including platforms), . . 20 

Water supply (temporary), . . . ... 8 

Signals, ....... 3 

Telegraph, . . . . . . .13 

Engineering and surveying, ..... 167 

Miscellaneous items, ...... 4 

Interest on capital during construction, . . .33 



Total cost per mile to date of handing over, 
Approximate expenditure since opening, 

Total cost per mile to 30th June 1895, 



£1768 
92 

. £1860 



The results prove the economy (as we have long since found in 
India) of doing without the big contractor. 

The variety of gauges in Australia is extraordinary. The 5 ft. 3 in. 
and 3 ft. 6 in. gauges are found in South Australia, the 5 ft. 3 in. in 
Victoria, the 3 f fc. 6 in. in Queensland and Western Australia. It is 
unfortunate that the 4 ft. 8£ in. gauge, adopted in New South Wales, 
is not the standard of all Australia, with the 2 ft. 6 in. gauge to fall 
back on wherever reduction of gauge is a sine qud non. The question 
of unification of gauge will come still morp prominently to the front 
if and when the Federation of the Australian Colonies — now being 
definitely discussed — becomes an accomplished fact. 

The cost — if the conversion be complete — will be enormous. The 
alteration of 1375 miles of 3 ft. 6 in. line in Queensland alone would 
cost 5 \ millions sterling,* while the goods tonnage is only about 
4,000,000. A saving, on transhipment of the whole goods traffic, of 
Is. a ton, therefore, would only pay about 3 \ per cent, on that amount. 
The conversion of existing rolling-stock would be a formidable under- 
taking. The laying of a third rail, and cost and complication of 
mixed gauge, are undesirable. The unification of gauge on the most 
important inter-colonial routes, and the recognition in future of 4 ft. 
8£ in. as the standard gauge, would, however, be more immediately 
practicable. 

* Min. Proc. Inst. (7.2?., vol. cxxxi. p. 489. 



X16 



LIGHT RAILWAYS AT HOME AND ABROAD. 



There are no navigable rivers to speak of in Australia, either to 
take the place of the railways that are lacking or to compete with 
those that are made. There is a continual demand for new lines to 
develop the resources of the interior and bring the inland settler into 
communication with the seaboard. These must be cheaply constructed, 
and direct and remunerative returns may not always be expected. 
The results so far are creditable to the policy of encouragement which 
has been pursued. This is exhibited in the grant of Crown lands and 
the offer of contracts on favourable terms. The company undertaking 
the construction of the line may retain the property for a certain 
period, after which the railway would become the property of the 
Crown ; or the railway, after it is constructed, may at once become 
the property of the Crown ; or the right of purchase by the Crown at 
a future time may be reserved. The grant of Crown lands is by way 
of payment or subsidy to the constructing company, and the actual 
value, without any reference to future betterment, may, in the first 
case, be equal to twice the cost of construction, in the second or third 
case, equal to the cost of construction. In addition to these grants of 
land by way of subsidy for construction, land for the actual occupation 
of the railway, its stations, offices, etc., would be a free grant from the 
Crown. Such terms as these have been offered by the Queensland 
Government. 

SOUTH AFBICA— Ten years ago the cost per mile of the Cape 
Government railways averaged £8872 on 1599 miles of line open. 
Last year 1894: miles had been constructed at a cost of £10,165 per 
mile, and the following figures may be quoted from the Statistical 
Register of the Cape of Good Hope for the Year 1897, "Interchange 
— Government Railway System " : — 





1873. 


1887. 


1897. 


Miles of line open, .... 


63} 


1599 


1894 


Number of passengers conveyed, . 


436,512 


2,268,207 


9,223,676* 


Tonnage (Cape ton =2000 lbs.) of goods, . 


66,328 


360,043 


1,340.414 


Train-miles run, . 


135,176 


2,865,728 


8,873,288 


Earnings, • 


£65,695 


£1,271,124 


£3,070,897 


Working expenses, • 


£42,767 


£681,837 


£1,898,316 


Capital invested on lines open, 


£873,848 


£14,186,452 


£18,935,559 


Net receipts per cent, of capital, . 


£2, 12s. 6d. 


£4, 3s. Id. 


£6, 2s. 6d. 


Capital expended to 31st December, 


£873,848 


£14,186,452 


£19.323,155 


Cost per mile to 31st December, . 


£13,654 


£8,872 


£10,165 


Working rolling-stock — 








Locomotives, • 


12 


227 


422 


Carriages, . 


37 


304 


522 


Trucks, t 


115 


3093 


7388 


Other kinds of vehicles, . 


9 


319 


394 


Earnings per train-mile, 


9s. 8'64d. 


8s. 105d. 


6s. 11 Id. 


Expenses, „ „ 


6s. 3'9d. 


4s. 9 Id. 


4s. 33d. 


Expenses per cent, of earnings, • 


65 09 


536 


618 



The gauge of the Cape Government railways is 3 ft. 6 in., the lines 
are well and substantially laid, and the trains run at fair speed and 
are comfortably equipped. The Western system extends from Cape 
Town to De Aar (501 miles), and branch lines are being constructed 
to tap agricultural districts. The Northern system starts from De 



LIGHT RAILWAYS IN AMERICA AND THE COLONIES. 117 

Aar, passes through Vryburg and Mafeking, and reaches Bulawayo 
(859 miles). The Cape Government have entered into an agreement 
with Mr Cecil Rhodes to work the Bechuanaland Railway Company's 
line from Vryburg to Bulawayo. The Midland system extends from 
Port Elizabeth to De Aar (339), the trunk line being continued from 
Kaauwpoort Junction into the Orange Free State and the South 
African Republic. From East London the Eastern sybtem runs to 
Aliwal North (282 miles), and to Springfontein (315 miles) in the 
Orange Free State. 

There are also 359 miles of private railways — of which one (Port 
Nolloth and O'okiep— Cape Copper Company) is on the 2 ft. 6 in. 
gauge, and the remaining live on the 3 ft. 6 in. gauge — but their cost 
is not given. 

Passenger fares are at the rate of 3d., 2d., and Id. per mile for 
first, second, and third class respectively, return fares costing only 50 
per cent, more than the single fare. The rates for South African 
produce is |d. per mile, with terminals; and for imported produce 
(wheat, mealies, etc.) is Id. per mile, plus terminals. Import cargo of 
all descriptions is conveyed at very low rates. Groceries, beer, spirits, 
carbon for electric lighting, mining machinery, etc., are conveyed from 
Cape Town to Kimberley for lis. Id., and to Bulawayo for 18s. 8d. 
per 100 lbs.; while cement, printing material, horses, cattle, etc., are 
charged 5s. per 100 lbs. to Kimbeiley, and 13s. Id. to Bulawayo. 
Over-sea traffic for the gold fields from Cape Town to Johannesburg 
(Soutli African Republic) is carried at lower rates. From Port Eliza- 
beth and East London, rates on a similar scale are applied to over-sea 
traffic for Kimberley, Bulawayo, and Johannesburg. 

The mileage added to the Cape Government railways during the 
last ten years is singularly small, considering the increase of railway 
business during the fame period ; and the increased cost per mile 
would seem to indicate that too high a standard of construction has 
been adopted. If fertile and mining districts are to be opened up, 
cheap lines should be rapidly constructed on light-railway principles. 

We have the Egyptian railways, the Soudan railways, the Uganda 
railway, and the South African railways still to be linked up, and, 
as far as possible, on light-railway principles. The Uganda railway 
is on the metre gauge, but could be easily adapted to that of all the 
others — the 3 ft. 6 in. The gaps must be filled on the same gauge, 
for through lines from north to south. 



CHAPTER VIII. 

LIGHT RAILWAYS IN INDIA. 

Contents.— Railways at first constructed by guaranteed companies — State 
railways — Mileage open — Standard gauge, 5 ft. 6 in. — General statistics — Indian 
Railways Act of 1890 — Fares and rates — Light railways proposed in 1862— Indian 
Branch Railway Company — Metre-gauge system — Provincial light railways — 
Punjab feeder lines— Wazirabad-Lyallpur branch — Question of gauge an open one 
— *' Feeder line" terms of 1896 — Barsi Light Railway — Ahmedabad-Parantij — 
Other projects— Examples of light railways— Steam tramways — Development of 
light railways arrested by uncertainty of exchange. 

State Railways. — Proposals for the construction of railways in 
India* were made as long ago as 1844. In 1849 agreements were 
signed between the Secretary of State for India and the East Indian 
and Great Indian Peninsula Railway Companies, under which the 
companies received a free grant of land for railway purposes, and a 
guarantee of five per cent, interest, while the Government of India 
reserved the right of control and superintendence, and the option of 
purchasing the railways at the end of twenty-five or fifty years. 

The development of railways was checked for a time by the 
troubles of the Mutiny of 1857, but by the end of 1859 about 5000 
miles of line were in course of construction, by eight guaranteed 
companies. In 1869 the State Railways system was initiated. On 
the 31st March 1897 no less than 20,390 miles of railway were open 
for traffic, of which 11,736 miles were on the standard or 5 ft. 6 in. 
gauge, 8366 on the metre gauge, and 288 miles on the 2 ft. 6 in. and 
2 ft. or special gauges, as shown on page 118. 

The Court of Directors were at first inclined to adopt 4 ft. 8£ in. 
as the gauge on the East Indian and Great Indian Peninsula Rail- 
ways. This was the proposal of the companies at home, and, had it 
been adopted, the gauge difficulty would have been settled for ever so 
far as India is concerned. The standard gauge in England and India 
would have been the same, and the reinforcement of Indian railways 
with locomotives and rolling- stock from England, on an emergency, 
would be easy ; while for lighter lines the 2 ft. 6 in. gauge would be 
the only, and sufficient, alternative. 

Unfortunately, Lord Dalhousie was advised by Mr Simms (who 
had been sent out from England as consulting engineer in 1845) to 
advocate a 6 ft. gauge, on the grounds that it would not only secure 
greater advantages than the 4 ft. 8£ in., but would substantially com- 

* Railway Policy in India, by Horace Bell, M. Inst.CE. 
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mand those possessed by the 7 ft. gauge. In ultimately deciding to 
adopt 5 ft. 6 in. as the standard gauge, the Court of Directors com- 
mitted themselves to an equally unfortunate and singular compromise. 
The total capital outlay on Indian Railways up to the end of 1896 
was Rs.2,73,07,27,181. 



Total Length of Indian Railways, open for Traffic on the 

31st March 1897. 



State lines worked by companies. Miles 
State lines worked by the State, , , 
Lines worked by guaranteed \ 

companies, j" " 
Assisted companies, . . . ,, 
Lines owned by native States) 

and worked by companies, j" " 
Lines owned by native States \ 

and worked by State Rail- J- ,, 

way agency, J 
Lines owned and worked by \ 

native States, J " • 
Foreign lines, . . . ,, 


Standard 
or 5' 6" 
gauge. 


Metre 
gauge. 


2' 6" and 

2'0" 
gauges. 


Totai. 


3,740 
4,468 

2,588 

183 

633 

124 

• • • 

• • • 


6,543 
599 

« • • 

173 

188 

• • * 

804 
59 


... 
28 

• • • 

72 

72 

22 
94 

• • • 


10,283 
5,096 

2,588 

428 

893 

146 

898 
59 


Total to the end of March 1897, ,, 


14,736 


8,366 


288 


20,390 



The average cost per mile of Tailway open was as follows : — 

Standard gauge, . . . Es. 158, 973 
Metre gauge, .... „ 71,125 

Special gauges, „ 33,514 

but reasons have been given in chapter xii. for regarding Rs. 120,000, 
Rs.75,000, and Rs. 30,000 as roughly the cost of representative 
modern lines on each gauge. 

The following figures apply to the calendar year 1896 : — 
Coaching earnings, .... Rs.9,20,22,892 



Goods earnings, 

Miscellaneous, including steamboat, 



Gross earnings, 
Working expenses, 
Net earnings, 

Passenger mileage, 
Goods ton-mileage, 

Number of passengers, 
Tonnage of goods, etc., carried, 



Rs.15,41,5 1,505 
Rs.74,86,028 

Rs.25,36,60,425 
Rs.12,19,76,875 
Rs. 13, 16,83, 550 

6,427,608,140 
4,588,716,024 

160,817,267 
32,471,335 
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The percentage of expenses on gross earnings in 1896 averaged 
48*09 on all lines, 47*17 on the standard, 50*56 on the metre, and 
54*80 on the special gauge lines. 

The statistical return on capital expenditure on open lines gives the 
following percentages : — 



Standard 


Metre 


Special 


Total 


gauge. 


gauge. 


gauges. 




5*17 


5*27 


7*76 


520 



Unfortunately, the State, although it could now raise money at 2J 
per cent., has to pay interest to the guaranteed railways at 4f, and 
to remit earnings in sterling with a rupee worth about Is. 3d. under 
contracts which were made at a time when the rupee was worth 
Is. lOd. The loss on this difference in rupee value alone amounted 
in 1895-96 to more than 100 lakhs, and the total loss on all charges 
appears as Rs. 1,62,02, 680. 

What the " Railway and Canal Traffic Act " of 1888 is to English 
railways, the " Indian Railway Act" of 1890 is to Indian railways, 
and the provisions of the latter in the chapter dealing with Railway 
Commissions and Traffic Facilities follow very nearly the same lines as 
those contained in the English Act. 

For example, the right of a railway to charge reasonable terminals 
is recognised, terminals being held to cover charges in respect of 
stations, sidings, wharves, depots, warehouses, cranes, and other 
similar matters, and of any services rendered thereat. Again, the 
Act places upon the railway the burden of disproving a charge of 
undue preference in respect of rates and services as between one trader 
and another. The decision in such a case is placed in the hands of a 
Railway Commission, consisting of one Law Commissioner and two 
Lay Commissioners, but this is not, as in England, a Standing Com- 
mission but one formed by the Governor-General in Council at any 
time that he may require. 

The following are the maximum and minimum fares and rates for 
coaching and goods traffic laid down in the Government of India 
Resolution No. 563 R.T., dated the 16tli of July 1891, as modified by 
the Government of India Circular No. 11 Ry., dated the 4th of 
December 1896. 



Passenger Fares. 


Maximum per 
mile. 


Minimum per 
mile. 


1st Class, .... 
2nd Class, .... 
Intermediate, . . 
3rd Class, .... 


18 pies (lid.) 
9 pies (fd.) 
4 J pies (fd.) 
3 pies (Jd.) 


12 pies (Id.) 
6 pics (Jd.) 
3 pies (id.) 
li pies (Jd.) 
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Maximum per mile. 


Minimum per mile. 


Goods Rates. 


Pies 
per inaund. 


Pence 
per ton. 


Pies 
per maund. 


Pence 
per ton. 


5th Class, 
4th Class, 
3rd Class, 
2nd Class, 
1st Class, 
Special, . 
Explosives, 




1 
s 

5 
* 

4 

14 


2id. l 

2d. 

ljd. 

ljd. 
jd. J 

Id. 
3|d. 


i 

A 


|d. 

id. 
fd. 



For the purpose of expressing these approximately in English terms, 
the rupee has been assumed to be worth Is. 4d. and 27*22 maunds to 
be equal to 1 ton. 

For example, on the North- Western Railway, the fares * per mile are 
as follows : — 





Generally. 


Mushkaf-Bolan and 
Sind Fish in Lines. 


1st Class, .... 
2nd Class, .... 
Intermediate Class, 
3rd Class, .... 


12 pies (Id.) 
6 pies (4d.) 
3 pies (id.) 
2 J pies (Ad.) 


18pies(ljd.) 
9 pies (fd.) 
4fc pies (§d.) 
3 pics (fd.) 



and the ratesf per ton per mile are as follows : — 



Special class goods, 


9*07 pies. 


(0-76d.) 


1st ,, ,, 


9*07 „ 


(0-76d.) 


2nd ,, „ . 


13-61 „ 


(l-13d.) 


3rd „ „ . . • 


18-15 ,, 


(l-51d.) 


4th „ „ . 


22*68 „ 


(l-89d.) 


5th ,, ,, 


27*22 „ 


(2*27d.) 



The application of minimum rates and fares was considered necessary 
to prevent the possibility of a guaranteed railway working at rates so 
low that they might cause a loss to the Government from which the 
shareholders were protected by the Government guarantee. 

English readers will perhaps be interested to know the rates between 
Delhi and the seaports for grain and seeds for export and for piece 
goods imported. The present railway distance of Delhi from Calcutta 
is 954 miles, from Bombay 888 miles, and from Karachi 943 miles, 
but when the Kotri Bridge is finished, the distance of Karachi from 

* Appendix VI., Coaching Tariffs N.-W.R., India y para. 24. 
+ Appendix VI., Goods Tariff, N.-W.M. t India, para. 1*6. 
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Delhi will be only 906 miles. The piece-goods rate from these parts 
to Delhi is Rs.2 : 6 : 3 per maund. From Delhi the rate for grain and 
seeds is 8 annas 6 pies to Calcutta and 10 annas 9 pies to Bombay 
or Karachi. 

The Table on p. 123 shows the passenger fares and goods rates which 
obtain on a few representative Indian railways; and it will be 
noticed that they are highest on the Jodhpore-Bickaneer (metre gauge) 
and Cooch Behar (2 ft. 6 in. gauge) railways, which may be regarded 
as light lines. 

Light Railways. — The question of light railways on the narrow 
gauge arose as far back, at any rate, as 1862, when Mr J. E. Wilson 
(Agent for the Indian Branch Railway Company) informed the 
Government of India that he was " prepared to enter into definite 
arrangements for the construction of the roadways and the laying 
down of light railways thereon " in Oudh and Rohilkund. In reply, 
the Government of India, while insisting upon the adoption of the 
5 ft. 6 in. gauge for all railways intended to form portions of main 
lines, would sanction as a temporary expedient the construction of 
narrow-gauge light lines where the probable traffic was not sufficient 
to warrant a larger outlay, but only with the view of bringing them 
up to the standard in gauge and quality, when the traffic had so far 
developed as to require it. 

The Indian Branch Railway Company deserves particular mention, 
because, as Mr Horace Bell observes,* "of all the numerous com- 
panies that were projected for building light railways in India, this 
was the only one in Northern India that actually did proceed to 
build lines." This Company laid a light railway of 4 ft. gauge on the 
public road from Azimganj to Nalhati in Bengal, but the line, after 
being bought by the Government of India, was relaid on the 5 ft. 6 
in. gauge. 

Lord Canning was very much in favour of Mr Wilson's proposals 
for laying light narrow-gauge lines on existing roads as feeders to the 
standard-gauge trunk lines. Lord Elgin, however, insisted that the 
proposed light lines should be constructed on the 5 ft. 6 in. gauge, 
and Mr Wilson was not unready to accept this decision. 

Sir C. Trevelyan's protest (in a Minute, dated 4th September 1 863) 
against the construction of any railways, light or otherwise, on any 
but the 5 ft. 6 in. gauge, is so interesting, not merely in regard to 
India, but in connection with the question of light railways in 
England, that one paragraph deserves quotation : — 

" I have always been of opinion that a fallacy is involved in the 
idea of light railways. The railway experience in England is greater 
than that of any other country. For many years after our railway 
system commenced, there was a constant craving after a cheaper kind 
of railway. Project after project appeared for the formation of light 
railways or tramways, but they were all dropped. Atmospheric and 
other eccentric forms of railway were attempted ; but, however 
* Railway Policy in India, by Horace Bell, M. Inst. C.E., p. 125. 
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specious the light railway principle might be, there was something in 
it which always led to its being abandoned on close examination ; 
and it never arrived even at the dignity of an experiment. Cheap 
agricultural railways are now being made in various parts of the 
country, but they are all solid, full-gauged railways, quite capable of 
bearing the rolling-stock of the main lines with which they are con- 
nected, and their cheapness arises only from their being single lines ; 
from the landed proprietors asking moderate rates for their land, 
because they are convinced of the advantage to them of the railways ; 
and from the Parliamentary expenses having been reduced to a mere 
trifle." 

The general adoption of Lord Elgin's views, and the desire of the 
Government of India to adhere to the standard gauge so far as 
possible, are indicated in the following extracts from a dispatch,* 
dated April 1864, from Sir John Lawrence, Governor-General, to 
the Secretary of State, with reference to the negotiations between the 
Government of India and the Indian Branch Railway Company : — 

"13. In contemplating the construction of light railways of the 
5 ft. 6 in. gauge, Lord Elgin had never intended that the engines of 
the heavy lines should run on them. It was well understood that in 
England engines of one company are rarely run on the line of another, 
and that the practical working of railways is not compatible with 
such a system of interchange of engines, and that all that is ever 
requisite is the interchange of waggons and carriages. A 5 ft. 6 in. 
gauge light line was accordingly considered to mean a railway 
capable of carrying at a moderate speed the ordinary passenger and 
goods vehicles in use on the Indian main lines. 

" 14. Having these views, Lord Elgin authorised an arrangement 
being made with Mr Wilson, by which the character of the Oudh 
and Rohilkhund lines was to be defined, by declaring that the 
maximum load per wheel should be 3 J tons, and the maximum speed 
15 miles an hour. This will allow of the ordinary waggon and 
passenger stock of the East Indian Railway running over the Oudh 
lines whenever the Ganges bridges are finished. To these arrange- 
ments of Lord Elgin we give our complete assent. 

. • . . . . • • . 

" 29. It only remains to us to call attention to two minutes of Sir 
Charles Trevelyan, in the arguments of which we have been unable 
to concur. 

" 30. In his first minute, dated 30th September last, objection is 
taken to the construction of narrow and light railways. So far as the 
present proposals are concerned, the question of narrow lines does not 
arise. But we are not prepared to recede from the position before 
taken up by the Government of India in respect of such lines, viz. : 
That when nothing better can be got, and with due provision for 
their resumption and conversion into full-gauge lines when the traffic 
calls for the change, the Government may, without objection, aid 
* Railway Policy in India, by Horace Bell, M. Inst.C.E. 
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Mich lines, in each case determining the amount of aid with reference 
to the objects to be attained. 

"31. As regards light lines, very nearly the same remarks will also 
apply. As soon as the Government gives up the system of guarantee, 
and abandons all right or desire to interfere in the management of 
railway companies' affairs, it ceases to be in a position to decide 
whether a line shall be constructed of rails of one class or another. 
Such a matter is essentially one for the company to determine. 
What the Government can do is to decline giving assistance, unless 
certain terms are offered by the companies, as the companies can 
refuse to accept the assistance offered if it be too little to satisfy them. 
The Government of India has adopted the conclusion that a 5 ft. 6 in. 
gauge line, of such a character as will admit of the carriage and 
waggon stock of the great lines going over it at a moderate speed, 
will probably be, for many years to come, sufficient to meet the 
requirements of the country, and this general standard it has taken as 
the minimum for the full-gauge lines." 

As a result, the Oudh and Rohilkhund Railway — which included 
and absorbed the Indian Branch Railway Company of that time — 
was constructed on the standard 5 ft. 6 in. gauge. 

The Indian Tramway Company meanwhile was putting forward 
proposals for narrow-gauge light lines in Southern India, and con- 
structed a railway on the 3 ft. 6 in. gauge between Arconum and 
Conjeveram in 1865, which — after being made part of the South 
Indian railway system in 1874 — was converted to metre gauge in 1878. 
The immediate importance of increased railway communication at a 
minimum first cost induced Lord Mayo to construct the Rajputana- 
Malwa Railway on the metre gauge. The rails originally used were 
of iron, 36 lbs. and 40 lbs. to the yard, laid on transverse sleepers of 
deodar and creosoted pine. As first conceived, it was a light railway 
directed from Delhi to the Sambhar Lake and salt works. The rail 
weighed 36 lbs. per yard, the width of formation was 12 feet, and 
the maximum axle-load was 4 tons for waggons and 6 tons for 
engines; while the speed, limited to 15 miles an hour, "scarcely 
exceeded 10. All that the Government of India claimed then was 
"the sufficiency of a narrow gauge to carry our secondary lines." 
But when the Rajputana Railway was extended to Ahmedabad, 
where it made connection with the standard gauge Bombay, Baroda, 
and Central India Railway, it occupied the longer portion of the 
direct route from Delhi to Bombay. The quality of the line had, 
from the beginning, been first-class; and when it became necessary to 
adopt a 50 lb. steel rail as the standard, 14 ft. and 16 ft. as the 
width of formation, a maximum axle-load of 12 tons for wagons and 
of 15 tons for engines, and a speed of 25 miles an hour, its claim to 
be regarded as a light railway in any sense of the word had vanished. 
It may be mentioned that the line from Delhi to the Sambhar Lake 
was open for traffic on the 1st March 1875. The extension to 
Ahmedabad was not completed until the end of 1879. 
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In 1870 the whole question of gauge for light railways was the 
subject of keen debate in England, and the state of the case in India 
was described by Mr W. T. Thornton in a paper read {before the 
Institution of Civil Engineers on the 4th February 1873. The 
recommendation by Col. Strachey, Col. Dickens, and Mr Rendel 
to regard 2 ft. 9 in. as. the alternative to the standard gauge is 
justified to-day by the increasing development of 2 ft. 6 in. gauge 
lines, and had their advice been followed, the continuity of standard 
gauge on main routes would have been assured. 
, Lord Northbrook wished to lay the Indus Valley and Punjab 
Northern Railways with light 60 lb. rails on the 5 ft. 6 in. gauge. 
The Duke of Argyle, who was then Secretary of State, was strongly 
in favour of the metre gauge being adopted as being both adequate 
and suitable ; but he was ready to accept the standard gauge if a 45 lb. 
rail were prescribed. Lord Salisbury, however, having succeeded the 
Duke of Argyle as Secretary of State, was of the same mind as Lord 
Northbrook in regard to both rail and gauge. Accordingly the Indus 
Valley Railway was constructed on the standard gauge, while so much 
of the Punjab Northern as had been laid between Lahore and Jhelum 
on the metre gauge was converted to standard, and the extension to 
Peshawar was carried out on the same scale. The works on the 
Grand Trunk road between Lahore and Wazirabad were also 
abandoned, and the railway placed on an independent alignment. 

In 1880 Lord Lytton suggested that the Provincial Governments 
should undertake the construction of cheap and light railways on their 
own financial responsibility, as distinct from that of the Imperial Govern- 
ment, and during the next three or four years the subject was dis- 
cussed between the Punjab Government and the Sind, Punjab, and 
Delhi Railway. This line was taken over from the company by the 
State on the 1st of January 1886, and thenceforward became part of 
the North- Western State Railway, under the management of Col. 
Conway-Gordon, R.E., who at once addressed the Punjab Govern- 
ment with reference to this important question of the construction of 
light railways in the Punjab. 

Anticipating that, on so large a system as that under his manage- 
ment, the annual renewals of rails might average about 100 miles, 
Col. Conway-Gordon proposed to utilise these second-hand rails for 
the purposes of light railways. Although second-hand rails which 
were unfit for the main line would be equally useless for branch lines, 
if the latter were constructed as first-class railways, they would serve 
excellently for light railways or tramways, and he considered that 
light railways or tramways only were necessary for opening up the 
country in the first instance. "Wherever, therefore, the Punjab Gov- 
ernment were of opinion that a branch line would be useful for 
opening up a district or for connecting any important town with the 
North-Western Railway system, a cheap surface tramway should, he 
suggested, be laid down, without platforms, stations, or any other 
expensive conveniences, the object being, in the first instance, to get 
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the metals linked through and the traffic started with a minimum of 
expenditure. In short, the branch should be 1 regarded simply as a 
tram, not a railway, and designed for a speed of not more than ten 
miles an hour. He proposed that the North- Western Kaiiway should 
give old rails, sleepers, etc., and that the Punjab Government should 
give the land and furnish the small cash expenditure necessary to lay 
down the line. The North- Western Railway should work the line 
as cheaply as possible, debiting the revenue account with actual ex- 
penditure only, and the net earnings should be paid over to the Pun- 
jab Government until their expenditure, without interest, had been 
recouped. After that the branch should be considered a part of the 
North- Western Railway, and the net earnings devoted to the im- 
provement of the line until it reached the general standard of other 
North- Western branches. Col. Conway-Gordon hoped that the ex- 
penditure thus required of the Provincial Government would not be 
more than Rs.2000 or Rs.3000 a mile to lay down such lines and 
open them for traffic. 

The Government of India in 1887, when Col. Conway-Gordon had 
become Director-General of Railways, reverted to these proposals, and 
observed that, as a Hrst experiment, two important towns should be 
selected, connected by a road wide enough to admit of the tramway 
being laid on the side of the road. The 2 feet steam tramway at 
Ferozpore was quoted as a successful example of a line on this plan. 
It will be noticed that in 1886 Col. Conway- Gordon appeared to be in 
favour of light lines on the standard gauge, but in 1887 was disposed 
to adopt a smaller gauge where the lines could be laid on roads. 

In 1890 the writer (then executive engineer, Multan division, 
N.W.R.) was asked to submit a rough estimate of the cost of laying 
a light railway from Montgomery (on the North- Western Railway) 
to Pakpattan. After riding over the proposed route, the writer esti- 
mated that such a line could be made for Rs.480,483 or (the length 
being 28 miles) Rs. 17,1 GO per mile. Nothing was put down for 
preliminary expenses, as so short and easy a line could be laid out by 
the Multan divisional staff, and the land, which was mostly waste, 
would be given by the Punjab Government, but the value of the 
second-hand permanent-way material was included thus: — 

Rs. 
39.60,000 c. ft. earthwork, . . . . . 15,840 
Bridges and culverts — 

4 rail openings, 2 ft., at Rs.500 each, . 
9 rail openings, 5 ft., at Rs.1000 each, 
2 canal bridges, 3-8 ft., at Rs.3000, . . . 17,000 
Ballasting, 633,600 c. ft. (only 4 c. ft. per foot run), . 63,360 
Permanent- way, second-hand, 30 miles, . . . 284,730 

Stations and offices, 5,000 

Supervisional charges, etc. at Rs. 24£ per cent., . . 94,553 

Ks.480,483 
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The prospects of this line were not so favourable as to induce the 
Punjab Government to undertake its promotion. 

In 1891, at the request of Col. Wallace, R.E., director of the 
North- Western Railway, the writer submitted a note on " Feeder 
Lines in the Punjab and the New North- Western Route between 
Delhi and Karachi." Attention was drawn to the rapid develop- 
ment of canals in the Punjab by the Irrigation Department without 
any corresponding development of feeder railways to tap the districts 
opened up to wheat cultivation and gradually being colonised. It 
was pointed out that, with second-hand material from the main line, 
such light railways could be, and that from Wazirabad was being, 
constructed at a cost of Rs. 18,000 to Rs.20,000 a mile. The profits 
contributed by branch to main lines generally were discussed, and the 
direct and indirect benefits likely to accrue to the province of the 
Punjab, the North- Western Railway, and the canals from the con- 
struction of certain minor branches and connections on the light rail- 
way principle were described. At the same time particular notice 
was taken of the possibility of some of these lines being effective, in 
the first instance, as local railways and feeders only, but, ultimately, 
as forming part of direct main routes. The three projects particu- 
larly alluded to were the Chord line from Wazirabad to Multan, that 
from Rohri toKotri, and that from Bahawalpur to Delhi. The two latter 
have just been completed as first-class railways, the Rohri-Kotri line 
by the State and the Southern Punjab line by a company. The North- 
Western route from Delhi to Karachi by these two Chords is thus 
reduced to 906 miles, as against 888 miles by the B.B. and C.I. route 
from Delhi to Bombay, and 954 by the East Indian to Calcutta. The 
line from Wazirabad to Khanewal is under construction in accord- 
ance with light railway principles, as indicated by Col. Conway- 
Gordon, but the actual cost of construction is nothing like so low 
as he estimated. 

The object of this line is to open up the country now watered by 
the Chenah Canal. Settlers from other parts are reclaiming the 
desert land as it becomes fertilised by the supply of canal water, and 
the railway will provide the means for exporting grain and other 
produce. The branch was completed as far as Lyallpur in February 
1896, the permanent-way consisting of second-hand rails and sleepers 
obtained from the renewals of the main line. In the first instance, 
only one-fifth of the full section of ballast has been spread. Girders 
for all bridges have been furnished from the old stock of the North- 
Western Railway. The extension to Khanewal will be practically a 
surface line, with maximum grades as flat as 1 in 400. The actual 
cost of the Wazirabad-Lyallpur section, including rolling-stock, was 
Rs.38,78,000 for 95*68 miles. The sanctioned estimate for the 
extension from Lyallpur to Khanewal amounts to Rs. 27,00,000 for 
105 miles, without rolling-stock. 

In 1889, Colonel Conway- Gordon, as Director- General of Railways, 
attempted once more to have precise and definite rules laid down on 
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the question of gauge. The Secretary of State, however, was well 
advised in leaving the question an open one, to be decided in each 
particular case by the Government of India. The merits of the 2 ft. 
6 in. gauge as that to be adopted in hill country or in special cases 
where continuity of gauge is either impossible for physical reasons or 
unimportant for traffic purposes, have recently been practically 
appreciated. 

In 1896, the Government of India issued a circular — Government of 
India, Railway Branch, P.W.D., No. 514 R.C. of 1896, dated 17th 
April 1896— in which they described the encouragement and assist- 
ance they were prepared to give to private enterprise in the pro- 
motion of branch lines.* 

The Government of India cancel previous resolutions and summarise 
the concessions they are prepared to give for the construction of 
branch or feeder railways, not, as a rule, to exceed 100 miles in 
length, larger or more important railways and mountain branches 
being excluded. 

The main line administrations interested will have a prior right to 
construct branch lines forming feeders. 

The Government of India will publish lists of branch lines, for the 
construction of which they are prepared to accept tenders, and will 
consider the inclusion in the lists of such lines as may be suggested 
by others. 

Applicants must be able to command financial support ; the gauge 
must be approved ; the railway shall be subject to the Indian Rail- 
ways Acts ; the alignment, etc., must be approved, and the railway 
be built in accordance with standard dimensions; the line, while 
under construction, shall be subject to Government inspection; and 
financial assistance may be afforded by the Government of India, 
either as — 

(a) An absolute guarantee of a minimum dividend (not exceeding 

3 per cent.) in rupees (on capital expenditure in rupees), 
with such share of surplus net profits as may be agreed 
upon ; or 

(b) A payment by the main line sufficient — with the branch com- 

pany's share of branch earnings — to give the company a 
dividend of 3J per cent, on capital expenditure in rupees, 
but in no case to exceed the net earnings of the main line 
on interchanged traffic ; all net earnings of the branch over 
3 J per cent, to go to the company. 

In either case — (a) or (&)— capital raised in sterling will be 
entered in the company's books in India in rupees at the actual rate 
and time of remittance, together with English outlay from time to time 
at the Secretary of State's average rate for the preceding half-year. 

The general character of the supervision and control of the 
Government is then defined, in regard to capital expenditure, increase 

* Appendix VII. 

I 
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* 

of share or stock capital, permission to borrow, accounts and statistics, 
audit, etc. 

Funds for new capital works, required after opening, must be pro- 
vided by the company. 

State railways' regulations regarding rates and services will apply. 

The additional concessions admissible are then stated. These 
include : — 

(1.) The charge of interest during construction ; 

(2.) The free grant of land (but not of land required for quarries, 
ballast, brickfields, etc.) ; 

(3.) The supply and maintenance of electric telegraphs by the 
Government of India at the usual charges ; 

(4.) The free use of results of existing surveys, and the preparation 
of fresh surveys on deposit of estimated cost ; 

(5.) The construction of the branch by the main line, and its 
maintenance and working by it at a fixed ratio of expenses 
to earnings, the ratio not to exceed 50 per cent., and to 
include charges for the use of the main line stock ; 

(6.) The incidence of expenses on account of the Board of Direc- 
tion ; 

(7.) The carriage of railway materials for the branch over State 
lines at the special rates. 

The Government of India reserve : — 

(1.) The right to purchase the branch for twenty- five times the 
yearly average net earnings (not including rebate payments 
of the preceding three years) at the expiry of twenty-one, 
thirty-one, forty- one, etc., years, on twelve months' notice, 
with a maximum price of 120 and a minimum of 100 per 
cent, of cost price on a rupee basis ; 

(2.) The right to fix and vary the classification of goods and 
maximum and minimum rates of each class of goods and 
passengers; and 

(3.) A general control in respect to the number and timing of 
trains. 

Several railways have been sanctioned under the branch line terms 
laid down in the resolutions of 1893, 1895, and 1896. One or two 
have been completed, and others are in course of construction. 

The Barsi Light Railway runs from Barsi Road — a station on the 
Great Indian Peninsula Railway, 234 miles from Bombay — to the 
town of Barsi, a distance of 21*75 miles. It was originally sanctioned 
as a steam-tramway project in December 1892; but, the promoters 
having appealed to the Secretary of State regarding certain terms 
contained in the order authorising its construction, he decided to treat 
it as a light railway project under the Indian Railways Act, and to 
offer to the promoters the feeder line terms of 1893 with certain 
modifications. The contract was executed on the 1st August 1895. 
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By way of assistance, the company was to be allowed to use the 
road between Barsi Town and Barsi Road Station for the construction 
of a single line of railway. Any land required outside the road 
was to be acquired through, the collector of the district, all expenses 
being borne by the company. The road had been constructed by the 
Government of Bombay in 1870 for the purposes of a light railway, 
with maximum gradients of not more than 1 in 100. 

Government may determine the contract on 1st January 1917, or at 
the expiration of any subsequent period of ten years, by giving twelve 
months' notice. If the contract is so determined, the Government is 
to pay to the company in England in sterling an amount equal to the 
total paid-up capital, so far as such capital shall have been expended 
with the authorisation of the Secretary of State. 

The following are the maximum rates and fares. It will be noticed 
that the rates are about twice as high as those obtaining on the main 
lines, and that the fares also are considerably higher. The necessity 
of permitting a wider margin on short lines of this kind is obvious : — 

First-class, 24 pies per mile. 
Second-class, 12 pies per mile. 
Third-class, 8 pies per mile. 
Fourth-class, 3 pies per mile. 
Luggage, 4 pies per maund per mile. 
Horses, each, 24 pies per mile. 
Carriages, each, 4 annas per mile. 
Dogs, each, 8 annas per 50 miles. 
Parcels, under 7 seers, for first 50 miles, 6 annas, 
beyond, 3 pies per seer for every 50 miles. 

Fifth-class, 54 pies per ton \ cr mile. 
Fourth-class, 36 pies per ton per mile. 
Third-class, 24 pies per ton per mile. 
■< Second-class, 18 pies per ton per mile. 
First-class, 12 pies per ton per mile. 
Food grains, 12 pies per ton per mile. 
Coal, 10 pies per ton per mile. 

A maximum terminal charge of 1 anna per maund is allowed on all 
goods traffic, leviable both at receiving station or at station of 
delivery. Traffic booked through not liable for terminals at junctions. 

The rates and fares are to be such as may from time to time be 
agreed upon between the Government and the working agency, sub- 
ject to the conditions that they are to be within the maximum and 
minimum rates and fares in force on the East Indian Railway, and 
that the classification of goods is to be in accordance with that on the 
East Indian Railway. 

The Barsi Light Railway was constructed on the 2 ft. 6 in. gauge, 
and was opened for traffic in March 1897. One side of the district 
and municipal roads was made over for laying the railway, which 
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occupies a width, varying from 6 ft. 3 in., where the line follows the 
gradient of the road, to 9 ft. or so, where the line rises to take the 
bridges. A roadway, of 12£ ft. or more is left for carts on the 
bridges, and is railed off from the railway. The sharpest curve has a 
radius of 450 ft., and the steepest gradient is 1 in 88 for a length of 
half a mile. The permanent- way consists of 35 lb. steel, flat-footed 
rails and steel sleepers, with 7 cubic feet of broken stone and moorum 
ballast to the foot run. The fish-plates, weighing 12£ lbs. per pair, 
are 16 in. long, with four holes spaced 4 in. apart, centre to centre. 
The fish-bolts are \ in. in diameter, with square necks, cup-shaped 
heads, nuts 1 in. square and T 9 ^ in. deep, and Grover's patent washers. 
The steel sleepers are 5 ft. 6 in. long, 6 in. wide, and 3J in. deep, 
weigh 50 lb. each, and are laid 10 to the 24 ft. rail, the rail being 
fastened in the clips by steel keys, two of which are driven on the 
straight, and four with the B sleepers used on curves to allow widen- 
ing of gauge as required. On bridges wooden sleepers are used, 
every third sleeper being fastened down to the girders by two hook- 
bolts, and the rail is secured to the sleeper by § in. dog-spikes. 

The engine and rolling-stock are described in Chapter XIV. The 
engine is expensive and heavy, bringing a weight of nearly twenty 
tons on a wheel-base of 8 ft. 3 in. This throws on each sleeper a 
maximum load greater than that on the metre gauge, and the cost of 
maintenance will probably be high, even if the speeds are kept low. 

The arches of the road bridges were not strong enough to carry this 
stock, and steel girders were specially designed as for metre gauge, and 
erected on the abutments and piers, 3 in. clear of the road arches. 
This added considerably to the cost of construction. 

The expenditure up to 30th June 1897 on this line was .£77,986, or 
.£3585 a mile, which is a far higher figure than in the case of the 
Gaekwar's Dabhoi, the Cooch Behar, the Morvi, and other Indian 
lines constructed on the 2 ft. 6 in. gauge (Appendix IV.). In fact, it 
has been constructed, and equipped with rolling-stock, as a first-class 
railway on a narrow gauge. 

The gross earnings for 17*4 weeks (March to June 1897) were 
R3.55,347, or about Rs.150 per mile per week, a very satisfactory 
figure for a new line, and it was expected to reach Rs.230 per mile 
per week in the following year. 

The Barsi Light Railway is to be extended to Pandharpur. The 
survey was carried out by Government, and the earth- work undertaken 
as a famine relief work. 

The Ahmedabad-Paranttj metre-gauge line was opened for traffic 
to Talod in May, to Parantfj in July, and to Idar Ahmednagar in 
October 1897. Its length is 54*80 miles. The permanent-way con- 
sists of 41^ lb. flat-footed steel rails on deodar sleepers. There are 
two bridges, one of six spans, the other five spans, of 60 ft. The 
ruling gradient is 1 in 200, and the limiting radius of curve 1000 ft. 

When the negotiations with the B.B. and C.I. Railway for the 
construction of this railway fell through, Messrs Killick, Nixon, & 
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Co., of Bombay, applied for a concession to take up the project on 
feeder-line terms, offering to construct the line with rupee capital. 
This offer was accepted by the Secretary of State, and, a concession 
having been given to the applicants, work was started in January 
1896. The line was constructed by the B.B. & C.I. Bailway Com- 
pany, and is worked by them as a part of their metre-gauge system. 

Land was granted free, and the following were the terms made with 
the Ahmedabad-Par&ntij Railway Company : — 

Government undertakes to construct (from funds supplied by the 
company), work, and maintain the line, through State or other 
agency, the necessary rolling-stock being supplied by the working 
agency. (The Jigency selected is the B.B. & C.I. Railway Company, 
with which an agreement for the purpose was entered into by 
Government in 1896.) The charge to the Ahmedabad-Parantlj Com- 
pany for the working, stocking, and maintenance of the line is to be 
calculated half-yearly at the same percentage of gross earnings as 
obtains on the Rajputana-Malwa undertaking, but it is provided that 
the charge shall not in any year exceed 50 per cent, of the gross 
earnings for that year. The residue of the gross earnings, after 
deduction of the charge for working, etc., is payable to the A.P. 
Company. 

By agreement with the B.B. & C.I. Railway Company, the Govern- 
ment will allow to the Ahmedabad-Par&ntfj Company, in respect of 
each calendar year, by way of rebate, such a sum, not exceeding 10 
per cent, of the combined shares attributable to the B.B. & C.I. and 
Rajputana-Malwa Railways of the gross earnings from traffic inter- 
changed between those railways, or either of them, and the A.P. 
Railway, as will, together with the net earnings of the A.P. Com- 
pany, make up an amount equal to interest for the year at the rate of 
4 per cent, per annum on the actual capital expenditure. The 
Government will also allow the Company the sum of Rs.5000 per 
annum towards the Company's office expenses and expenses of man- 
agement. 

Rates and fares are to be such as may from time to time be 
arranged between the Government and the working agency, but ifc is 
provided that they shall be within the maximum and minimum rates 
and fares for the time being in force on the R.M. Railway. The 
classification of goods is to be in conformity with that in force on the 
R.M. Railway. 

Government may determine the contract if, before the line is open 
for traffic, the company fail, on demand, to supply the funds required 
for its completion. In case of such determination the Government 
will pay the company in rupees the fair value of the railway, works, 
and stores given up. 

Government may also, by giving twelve months' notice, determine 
the contract — 

(1.) On the 31st December 1917, or at the end of any subsequent 
period of ten years. In this case the Government under- 
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takes to pay to the company in rupees a sum equal to 
twenty-five times the average yearly net earnings of the 
company during the last preceding five years, provided that 
such sum shall not exceed hy more than 20 per cent, the 
total capital expenditure of the company, nor be less than 
such capital expenditure ; or 
(2.) On the 31st December 1946. In this case the Government 
will pay to the company in rupees an amount equal to the 
total capital expenditure. 

In 1894 or 1895, Mr James Currie, of Karachi, applied for a con- 
cession, on branch-line terms, for the construction of the Ahmedabad- 
Dholka section (32 miles), of the Ahmedabad-Dholera Eailway (78 
miles) on the metre gauge. The matter was said to be under con j 
sideration. 

During the year 1896-97 work was started on the following rail- 
ways, which were sanctioned under the " branch line terms " resolutions 
of 1893, 1895, and 1896 :— the Tapti Valley (standard gauge) Eail- 
way, the Segowlie-Raksaul (metre gauge) Railway, the Hardwar- 
Dehra (standard gauge) Railway, the Mymensingh-Jamalpur-Subhan- 
khali (metre gauge) Railway, and the Sultanpur-Bogra-Kaliganj 
(metre gauge) Railway. The two last are in connection with the 
Eastern Bengal State Railway system. 

The Tapti Valley Railway will connect Surat on the B.B. and C.I. 
Railway with Amain er, the present terminus of a branch from Jalgam 
on the G.I. P. Railway, the length being 162*47 miles. Work was 
commenced in November 1896, and is progressing rapidly. 

The line from Segowlie, on the Tirhoot section of the Bengal and 
North-Western Railway to Raksaul, on the borders of Nepaul, is on the 
metre gauge, and 18 miles long. Work was commenced in May 1896, 
and it was expected that the line would be opened for traffic before 
the end of 1897. 

The alignment for extending the Hardwar branch of the Oudh and 
Rohilkhund State Railway to Dehra was finally located in January 
1897 on behalf of the company by whom it is to be constructed. 
There will be as much as 1600 ft. of tunnelling in it. The length 
of the line is 34 miles. 

The two lines connected with the Eastern Bengal State Railway 
system are being constructed by State agency on behalf of the branch- 
line companies, and will be worked by the railway. The Mymen- 
singh-Jamalpur-Kaliganj is an extension of the Dacca section towards 
Sirajganj. The Sultanpur-Bogra-Kaliganj line will tap the Assam 
traffic at an important point on the Brahmaputra River. 

Other developments of the Eastern Bengal State Railway, which 
may attract private enterprise, are a metre-gauge line from Pancha- 
bibi eastward through Gaibanda to Kaliganj, and another westward 
to Gazol, which is on the route of a third line from Ranaghat to 
Rayganj. This last shoifld be broad gauge from Ranaghat through 
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Moorshedabad to Bhagwangola, and metre gauge from the Ganges 
through Gazol to Rayganj, running northward all the way. Other 
extensions which might be made are from Nator to Rampur 
Boalia, from Phulbari to Sumjhia, from Saidpur to Titalyah, from 
Rangpur directly north to the Teesta River, and from Lalmanir Hat to 
Dhomani, all on the metre guage ; from Dacca westward to Sealo, to 
complete the gap in the railway communication at present filled by 
steamers on the Pudda and Megna Rivers ; and a broad-gauge exten- 
sion from Rajbari to Faridpur. 

In addition to the above a survey was made in 1893 for a branch 
from Nelphamari on the E*B.S. Railway to Jayganj, a distance of 8£ 
miles, at the request of a native gentleman who proposed to form a 
company and obtain a concession for the construction of the line. 
The concession was granted in 1895. The cost of construction was 
estimated at about Rs.24,819 a mile, and the traffic prospects were 
considered favourable. 

The Cooch Behar State Railway — worked for the Maharaja by the 
Eastern Bengal State Railway — is being extended to the capital, and 
will no doubt be carried on to Santrabari before long. 

It appears from the Administration Report for 1897-98 that not a 
single new railway was sanctioned during the year under the branch 
line terms of 1896, although as many as fifteen schemes were under 
consideration. 

For purposes of comparison, a table (compiled from the Director- 
General of Railways' Administration Report for 1894-95) will be 
found in Appendix IV., giving for certain railways the mileage, the 
cost, the gross earnings, working expenses and net earnings, the 
amount of passenger and goods traffic; the train mileage and the 
quantity of rolling-stock. In the chapter on "Light Railways in 
Belgium," moreover, the cost of certain lines in India has been 
analysed and compared with the Belgian figures, the object being, as 
far as possible, to eliminate from the inquiry such exceptional lines as 
the Rajputana-Malwa Railway and the Darjeeling-Himalayan, and, 
above all, to destroy the impression that our examples of light rail- 
ways must necessarily be taken from lines constructed on a metre or 
narrower gauge. As fair examples of Indian lines constructed in 
accordance with light railway principles, the following may be 
mentioned : — 

(a) Standard gauge : Wazirabad - Lyallpur (actual cost, Rs. 

40,531 per mile, including rolling-stock) ; Lyallpur- Khana- 
wal (estimated cost, rolling-stock not included, Rs. 2 5,7 14 
per mile) ; Hyderabad - Shadipalli (Rs.30,112 per mile); 
Sialkot Branch, N.W.R. (Rs.30,000 a mile, with second- 
hand rails and sleepers, no bridging, but expensive stations) ; 
Ganda Singh Branch, N.W.R. (Rs. 33,000 a mile, with 
second-hand rails and new sleepers, cheap stations, but con- 
siderable bridging). 

(b) Metre gauge: Rohilkund and Kumaon (two sections, 
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Rs.38,353 and Rs.37,858 per mile) ; Palanpur - Deesa 
(Rs.24,175 per mile); Cawnpore-Burhwal (Rs.21,550 per 
mile); Jodhpore - Bickaneer (two sections, Rs.20,141 and 
Rs.22,375 per mile); Oodey pore - Chitor (Rs.25,894 per 
mile) ; Gaek war's Mehsana (Rs.35,209 per mile) ; Jetalsar- 
Rajkat (Rs. 32,939 per mile). 
(c) Special gauges: Jorhat, 2 ft. (Rs. 2 9,02 9 per mile); Gaek- 
war's Dabhoi, 2 ft. 6 in. (Rs.26,306 per mile) ; Cooch Behar, 
2 ft. 6 in. (Rs.33,450 per mile) ; Morvi, 2 ft. 6 in. (Rs.24,220 
per mile) ; Kaunia-Dharlla, 2 ft. 6 in. (Rs.24,929 per mile). 

The exceptional physical difficulties which had to be overcome in 
the construction of the Darjeeling-Himalayan Railway sufficiently 
account for the high cost per mile of this 2 ft. line, Rs. 6 1,7 92 ; and 
it would be unfair to quote this as a normal figure for so small a 
gauge. Moreover, if the cost of the 2 ft. 6 in. Barsi Light Railway 
(£3585 per mile) may be expressed as Rs.53,775 per mile (taking 
Rs.l as equal to 16d.), it would seem that narrowness of gauge is its 
main claim to be classed as a light railway. 

Steam Tramways. — In addition to railways, there are in India 
119£ miles of steam tramways working outside municipal limits and 
104 miles under construction. Included in the latter are the 
Ranaghat-Krishnagarh (2 ft. 6 in.), Mangaldai (2 ft. 6 in.), Howrah 
Amta (2 ft.), and Howrah- Sheakhalla. In fact, the last two have 
since been completed by Messrs Martin & Co. on behalf of the Bengal 
District Roads Tramways Company, and there seems to be a large 
field for undertakings of this description in Bengal. 

The Howrah- Amta line is twenty-nine miles and the Sheakhalla 
line twenty-two miles long. The stations are about two miles apart, 
so that traffic can be dealt with at frequent intervals. Within the 
limits of Howrah speed is limited to six miles an hour and in the 
district to ten. 

With the liberal terms now held out by the Government of India 
to companies formed for the construction of light railways, the only 
obstacle to the attraction of British capital is the fluctuations in 
exchange. English capitalists are afraid to risk money in India, 
which may be returned to them at a heavy loss. If, as the Secretary 
of State holds out hope, a gold standard be established, fixing the 
stable exchange of the rupee at 16d., subject only to the fluctuations 
of trade, British capital will find a profitable investment in the 
development of light railways in India. 



CHAPTER IX. 
LIGHT RAILWAYS IN IRELAND. 

Contents.— Irish railways assisted by Treasury loans — Baronial guarantees — 
Tramways Acts of 1860, 1881, and 1883— Light railways constructed under 
these Acts — Too expensively constructed and worked — Not controlled by local 
authorities who had to bear the losses — Light Railways Act of 1889 a boon to 
main line companies and the people — Light railways constructed with State 
assistance under the Act of 1889 and 1890 — Railways Act of 1896 compared with 
the English Act of 1896. 

Light Railways Constructed under the Acts prior to 1889. — 

Ireland, in the development of her railway systems, has never been 
able to preserve the same independence of State aid which has 
hitherto been so remarkable in England and Scotland. From the 
very first, the Treasury has advanced money to railway companies, 
usually on the security of a mortgage on the undertaking, and the 
Government has not claimed, in consequence of affording this assist- 
ance, to exercise any more control over the details of working, rates, 
etc., than in the case of other railways. Up to 1888, according to 
returns submitted to the Eoyal Commission held in that year, as much 
as £4,101,401 had been thus advanced; of this amount £2,921,414 
had been repaid by the railways, £37,772 had been remitted by the 
Imperial Government, and the remainder was outstanding. Up to 
1893, the Treasury loans had reached £4,197,746, of which the 
railways had paid back £3,383,278. 

The railways also received public assistance in the form of guarantees 
of interest, secured upon the rates, by the baronies or local authorities 
of the districts traversed by the railways ; and here, again, the public 
bodies assisting did not, therefore, interfere with the service or rates, 
although they were generally represented by one or more members of 
the Board of Directors nominated by them. 

To such aid from the State and local authorities must be added, in 
many instances, the private aid of landed proprietors in the form 
of subscriptions of capital or guarantees of interest. 

In the poorer districts, however, when railways were often urgently 
required, there was little to attract capital, and legislation had not 
been favourable to the construction of light lines. 

By the Tramways Act of 1860, the compulsory acquisition of land 
was provided for, but projects had first to be submitted to the Grand 
Jury, then to the Lord-Lieutenant in Council, and finally to Parlia- 

137 



138 LIGHT RAILWAYS AT HOME AND ABROAD. 

ment for confirmation by an Act. The last formality was dispensed 
with in the following year. By the Tramways Amendment Act of 
1871, mechanical traction at a maximum speed of six miles per hour 
on roads and of three miles per hour in towns was permitted, and the 
maximum speed on roads was increased to ten miles per hour in 1881. 
But much more important than all these was the Tramways and 
Public Companies Act of 1883, the intention of which was, first of all, 
to throw the responsibility of railway development in poor districts 
upon the local baronies, and then, perhaps, to share it with the 
Imperial Government. Thus promoters would submit a project for a 
light railway to the Grand Jury, and the ratepayers might oppose it. 
The approval of the Grand Jury would throw upon the rates of the 
whole country, or of so many baronies, charges, not for the interest 
only, but for deficits on working expenses, and even the obligation of 
working the line if it was abandoned by the promoters. On the other 
hand, although the Grand Jury might nominate a director or appoint 
an auditor, it had no real control over the railway, so long as it was 
run by the promoters. The project further required the acceptance 
of the Privy Council, and, if opposition was still maintained, the con- 
firmation of an Act of Parliament. The last carried with it the 
obligation to repay the Grand Jury, either (a) interest on capital to 
the extent of 2 per cent., or (b) half the difference between the net 
receipts and the total guaranteed interest required, whichever might 
be smaller. 

Under the Tramways (Ireland) Acts, 1860 to 1883, have been con- 
structed (excluding three or four lines worked by one or other of the 
great railway companies) 230 miles of light railways. They * show 
total receipts of £55,625 (about £240 per mile), a total working 
expenditure of £57,856 (about £252 per mile, or 104 per cent, of 
receipts), and a deficiency of £2231 (or £9*7 per mile) by way of net 
receipts. The local ratepayers (with the exception of about £25,000 
per annum falling to the charge of the Imperial Government) have to 
make good this deficit, and the whole of the interest on capital. If 
we look up the Mitchelstown and Fermoy Light Railway in the 
returns, we find that, of a 5 per cent, rate of dividend, 2 per cent, is 
guaranteed by the Imperial Government and 3 per cent, by the 
baronies of Condons and Clongibbons. The total capital of all these 
light railways (including those worked by the great companies) is 
£1,310,905, of which no less than £1,199,175 is guaranteed, either 
at 4 or 5 per cent. 

The following have been quoted as the more favourable in their 
results of these light railways, and figures relating to them are given 
in the table below, — the Clogher Valley, Cork and Muskerry, Schull 
and Skibbereen, and the Tralee and Dingle. 

The Clogher Valley, 37 miles long, cost £3286 per mile, and shows 
receipts of £6850, against an expenditure of £6889. The Cork and 
Muskerry, 18 miles long, cost £4167 per mile, and shows receipts of 

* Railway Returns, 1896. 
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£9472, against an expenditure of £ 7866. The Schull and Skibbereen, 
15 miles long, cost £3800 per mile, and shows receipts of £2306, 
against an expenditure of £3368. The Tralee and Dingle, 37 
miles long, cost £4054 per mile, and shows receipts of £5891, 
against an expenditure of £9341. Thus, the proportions per cent, 
of expenditure to receipts on these four lines are 104, 83, 146, and 



Working Expenditure, Net Receipts 

and Rolling-Stock of Light Railways 

authorised under the Tramways 

(Ireland) Acts, 1860 to 1883. 



Length of Line in miles open 
Maintenanceof Way and Works 
Locomotive Power . 



Repairs of Carriages 
Wagous 



and 



• / 



Traffic Expenses . 

General Charges . 

Rates and Taxes . 

Compensation for Goods 

Legal and Parliamentary 

Miscellaneous 

Total Working Expenditure . 

Total Receipts 

Net Receipts . 



Proportion per cent, of Expendi- 
ture to Receipts 

Locomotives .... 

Carriages, Wagons, Trucks, etc. 



J- 



<u 

i X 

OX) 
C 

u 
o 



No. 

£ 

j i 

>> 
>> 
)> 
>> 
>> 
>> 
>> 
»> 
>> 
»> 



No. 



a 



37 


Cork and 
Miiskerry. 


18 


1329 


1746 


2529 


2371 


573 


593 


1465 


1996 


743 


592 


70 


43 


19 


14 


31 


3 


130 


508 


6889 


7866 


6850 


9472 


-39 


1606 


101 


83 


6 


5 


95 


78 



Schull and 

Skibbereen 

Tramway and 

Light 

Railway. 


Tralee 

and 

Dingle. 

37 . 


15 


999 
1081 

319 

557 

318 

9 

Nil. 

85 
Nil. 


4017 
2319 

411 

1580 

653 

44 

7 

35 
275 


3368 

2306 

-1062 

146 

4 

54 


9341 

5891 
-3450 

159 

5 

50 



159, and the Cork and Muskerry Light Eailway is the only one that 
can boast of net receipts in the returns for the year 1896. 

The cost per mile of the four lines mentioned is in each case much 
less than the average cost per mile of all these light railways, which 
is about £5700, a heavy price to pay for a 3 ft. gauge line. They are 
too substantially built and too expensively worked, in accordance with 
Board of Trade traditions, for lines with such poor average traffic 
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receipts as ,£239 per mile. The heavy expenses, due to the compli- 
cated preliminary procedure and the purchase of land, absorbed so 
much capital that none was left for profitable expenditure on purposes 
absolutely necessary to the development of traffic. The administra- 
tion of small lines as separate concerns is always expensive, and the 
Act of 1883 had expressly ignored the great railway companies. 
Above all, the local authorities, who had to stand all risks and bear 
all losses, had no proper control over the petty companies who con- 
structed and worked the lines ; the baronies were saddled with all the 
liabilities, but were armed with none of those powers which should 
accompany responsibility. 

Accordingly, the Royal Commission on Irish Public Works — to 
which reference has already been made — in 1888 reported that the 
preliminary procedure was expensive and complicated, that the local 
authorities ought not to be liable for working expenses as well as 
interest on capital, that the ability to promote such lines should bo 
extended to existing railway companies, that the adoption of a narrow 
gauge was unduly encouraged, and that the tendency should rather be 
to develop light railways on the standard gauge. 

Light Railways Constructed under the Acts of 1889, 1890, and 
1896. — While the Act of 1883 expressly ignored the great railway 
companies in relation to tramways or light railways, the Light Rail- 
ways (Ireland) Act, 1889 [52 & 53 Vict.], applies most particularly 
to them. The promoters (a) may be an Irish railway company having 
a railway open for traffic, or (b) may have an agreement approved by 
the Treasury for the working of the light railway by such a railway 
company, or (c) may apply, under the provisions of the Act of 1883, 
for a baronial guarantee on a portion of the paid-up capital of the 
light railway. The Treasury might aid such an undertaking either 
with a free grant or a loan, but would not pay in the aggregate more 
than £20,000 a year in addition to the residue, if any, remaining un- 
appropriated of the £40,000 a year mentioned in the Act of 1883 ; 
nor should any capital sums granted exceed £600,000 in the aggre- 
gate ; annual grants, moreover, should be reduced in limit by 3 per 
cent, on any capital grants; and capital grants would be similarly 
reduced by any excess of annual grant, over and above the £42,000 
a year mentioned above, capitalised at 3 per cent. It lay with the 
Lord-Lieutenant in Council to declare that a light railway should be 
constructed between certain places for the development of fisheries or 
other industries, that' special assistance from the State was required, 
and that the application of the Act should cease if the light railway 
were not constructed within a certain period. 

No doubt this Act, followed by the Railways (Ireland) Act, 1890, 
and the Transfer of Railways (Ireland) Act, 1890 — the last of which 
enabled existing companies to take over a light railway company, ivith 
the baronial guarantee — were exceedingly favourable to the main 
line companies. The latter made extensions to their own lines upon 
the easiest terms under these Acts. Of twelve light railways aggre- 
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gating 237 miles, towards the construction of which State assistance 
lias been given in the form of free grants unaccompanied by any em- 
barrassing conditions, all but one — the Donegal and Killybegs, a 3 ft. 
gauge line — have been constructed on the normal Irish gauge, 5' 3", 
and nearly all are worked by such railway companies as the Midland 
Great Western, the Great Southern and Western, the Cork, Bandon, 
and South Coast, etc. But they reach important fishing grounds, 
more especially on the west coast ; they penetrate to the poorest dis- 
tricts in Donegal, Mayo, Galway, Kerry, Cork, Down, and Sligo; 
and, if the main lines profit by the contributive traffic of lines for 
which the State and the baronies have provided the capital, the 
people of these districts reap also the full advantages of long-needed 
railways under the efficient management of the great railway com- 
panies. That the latter are fairly prosperous may be conceded, seeing 
that their average return on all descriptions of capital was 4*30 per 
cent., as compared with 3*87 per cent, in the United Kingdom in 
1894.* That they could — or, as a matter of business, would — build, 
either on their own standard or as light railways, the lines we are 
discussing, is not so certain ; or, rather, this much is certain, that 
without the freely-given help of the State, these lines would not have 
been constructed at the very time when they were most wanted. 
Mr A. J. Balfour's Eailway Act of 1889 was, in fact, the sufficient 
means not only of dealing with an immediate and pressing distress, 
but also of extending the lasting benefits of railway communication to 
poor and isolated districts. 

The following is a list of these light railways :t — 
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Midland Great Western of Ireland. 


Ballina and Killala, 


8 


Midland Great Western of Ireland. 


Baltimore and Skibbereen, . 


72 


Cork, Bandon, and South Coast. 


Bantry Bay Extension, 


11 


Cork, Bandon, and South Coast. 


Collooney and Claremorris, . 


47 


Waterford and Limerick. 


Donegal and Killibegs, . 


18| 


Donegal. 
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Belfast and County Down. 


Ardglass, 






Galway and Clifden, 


48i 


Midland Great Western of Ireland. 


Headford and Kenmare, 


19£ 


Great Southern and Western of Ire- 
land. 


Killorglin and Valentia, 


26} 


Great Southern and Western of Ire- 
land. 


Stranorlar and Glenties, 


24* 


Donegal. 


Westport and Mallaranny 


18 


Midland Great Western of Irelaud. 1 

i 



*" Irish Railways and their Purchase by the State," — The Railway World y 
Feb. 1896. 
t Railway Returns, 1896. 
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The estimated cost of the Donegal line, on the 3 ft. gauge, the 
axle-load being restricted to eight tons and the maximum speed to 
twenty-five miles an hour, was as much as £6600 per mile. Of the 
total capital required by the company specially formed for its promo- 
tion, £115,600 was a free grant from the Treasury and 1000 guaran- 
teed capital. If so light a line on a narrow gauge was to cost so 
much as £6600 per mile, we can easily conceive that the larger rail- 
way companies, which accepted Treasury grants covering less than 
this amount, for the construction of light railways on the standard 
gauge, to carry standard rolling-stock, were prepared to spend money 
out of their own pockets, in order to build what were practically 
standard railway extensions or branches of the existing main 
lines. 

Finally, we have the Eailways (Ireland) Act, 1896 [59 & 60 Vict, 
cap. 34], which brings Ireland more into agreement with the conditions 
prescribed for England and Scotland in the Light Eailways Act, 1896 
[59 & 60 Vict. cap. 48]. 

Thus, section 1 of the former corresponds with sections 4 and 5 of 
the latter, but differs from them inasmuch as it restricts State aid to 
an existing railway company, willing either to construct, work, and 
maintain the proposed railway, or to work and maintain it when con- 
structed. On the certificate of the Lord- Lieutenant that the proposed 
railway is necessary for the development of a district too poor to 
induce the construction of the proposed railway without special assist- 
ance, the Treasury may agree to aid the existing railway company, 
willing to take up the proposed railway, by an advance, up to one- 
half of the cost of construction, provided that landowners, local 
authorities, and other persons locally interested, have done their fair 
part by free grant of land or otherwise. The advance may be a free 
grant or a loan at interest. The Board of Works may determine the 
surveys, plans, and estimates, if those submitted be not approved ; 
and in the congested districts may undertake the construction if this 
existing railway company will not do so. 

Section 4 corresponds with clause 6 of the English Act. It limits 
the total amount of advances to £500,000. The required money may 
be lent to the Treasury by the National Debt Commissioners. 

Under section 3, certain provisions of the Tramways Acts — relating 
to baronial guarantees, tolls and rates of charge, deposits, interfer- 
ence of the country surveyor, etc. — are not to apply. On the other 
hand, under section 2, the Order in Council, confirming the agreement, 
may set forth the tolls and charges for passengers, animals, and things 
conveyed on the railway. At the same time, the railway is protected 
from unfair increase of local rates under clause 2 (c), which corre- 
sponds with section 5 (1) (c) of the English Act. 

Powers of owners to grant land or advance money for a light rail- 
way are dealt with in section 5, which corresponds with section 19 of 
the English Act. 

Entry on land is provided for under section 6. 
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The application of General Eailway Acts is defined in section 8, 
which corresponds with section 12 of the English Act. 
R.-' Under section 10, any Grand Jury may, under certain conditions, 
present money in aid of the railway. 

Under section 13, this Railways (Ireland) Act, 1896, together with 
the Transfer of Railways (Ireland) Act, 1890 — and the Tramways 
(Ireland) Acts as therein defined — and the Tramways (Ireland) Act, 
1895, may be cited collectively as the Tramways (Ireland) Acts, 
1860 to 1896. 



CHAPTER X. 

ROAD TRANSPORT AS AN ALTERNATIVE. 

Contents. — Traction engines mainly used for agricultural purposes — Legal and 
mechanical obstacles to their freer use — Not necessarily nuisances nor sources of 
danger — Locomotives on Highways Act, 1896 — Motor-cars and light locomotives 
thus freed — Report of a select committee on traction engines, 1896 — Recom- 
mendations of the committee — Possibilities of road locomotives for light and 
heavy work — Messrs John Fowler & Co.'s agricultural and road engines — Tyres 
for traction engines — Traction wagons. 

Restrictions on use of Steam Locomotives on Roads. — At the 

end of the first chapter, it was observed that road transport — by 
road locomotives, traction engines and cars, auto-motors, etc. — might 
often supply the place of light railways. 

"A very important subject for consideration also in connection 
with the Light Railways Act " — said Sir John Wolfe Barry* in his 
presidential address to the members of the Institution of Civil 
Engineers in 1896 — " and, in itself, is the future of auto-motors as 
applied to the light traffic, whether of goods or passengers, to be 
accommodated by the proposed light railways ; and no engineer can 
read the accounts of the results attained by auto-motors, or have seen 
the machines in operation, without recognising their promise for the 
future." 

The difficulties opposed by the legislature to the use of steam- 
engines on roads t were such as practically to restrict their use to 
agricultural work — threshing and steam ploughing for example — and 
to the conveyance of merchandise and heavy material, which could 
not so readily be hauled by horses. This fact was borne out by 
evidence obtained in committee in 1896, J that the majority of traction 
engines escaped the payment of licence duty under the exemption 
granted to engines used solely for agricultural purposes. 

Road locomotives were held to be nuisances at common law. It 
might take an owner three months to obtain from a Court of Quarter 
Sessions a licence to travel on the highway. In country districts the 

* Min. Proc. Inst. C.E., vol. cxxvii., 1897. 

+ M'Laren on " Steam on Common Roads," in Min. Proc. Inst. C.E., vol. ciii., 
1891. 

% Report from the Select Committee on Traction Engines on Roads , 1st July 
1896. 
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speed of a traction engine was limited to four miles an hour, and a 
man had to walk in front of it, at a distance of not less than twenty 
yards. The road authorities had almost absolute power to forbid the 
use of certain bridges by such engines (which we must acknowledge 
to be only reasonable), and damage done by them had to be made 
good, which would not have been required if horses had been used for 
draught. Moreover, urban authorities might embody in their local 
Acts clauses prohibiting the use of road locomotives in any street or 
in any road within their jurisdiction. 

The mechanical difficulties, complained of by owners of road loco- 
motives, included the heavy grades on the roads, the sharp corners, 
and the sinkage of bad roads. 

The legal obstructions undoubtedly call for revision, and, to a con- 
siderable extent, for removal. The mechanical difficulties depend 
upon the claims of this particular description of road traffic to be 
regarded as ordinary traffic, for which the ratepayer must provide 
efficient roads. The question is whether traction engines can get out- 
side the definition of extraordinary traffic furnished by Lord-Justice 
Bowen (in the case of Hill v. Thomas, 2 Q.B., p. 333) : — 

" Extraordinary traffic is really a carriage of articles over the road, 
at either one or more times, which is so exceptional in the quality or 
quantity of goods carried, or in the mode or time of user of the road, 
as substantially to increase the burden imposed by ordinary traffic on 
the road, and to cause damage and expenses thereby beyond what is 
common." 

So long as they are covered by the term " extraordinary traffic," 
traction engines will be held responsible for excessive damage to roads 
and bridges, and the ordinary ratepayer will not be required to bring 
all the roads and bridges they wish to traverse up to their standard. 

In the course of discussion at the Institution of Civil Engineers,* Sir 
Frederick Bramwell observed that the danger of setting fire to 
thatched buildings, ricks, or dried herbage by scattering fire from the 
ash-pan was unlikely if the speed did not exceed four miles an hour, 
and if the escape of fire up the funnel was guarded by a grating in 
the smoke-box just above the tube-level. Danger to life and property 
from scaring of horses was diminished by boxing in the machinery as 
in Hancock's carriages, and these also passed the steam into a silen- 
cing box which broke the blast. Traction engines fitted with air- 
condensers went without much noise from the blast. 

In moving the second reading of the " Locomotives on High- 
ways Bill," on the 30th June 1896, Mr Chaplin caused some amuse- 
ment by expressing his belief that the light-road locomotive might 
become a dangerous rival of the light railway ; that it would develop 
a big industry, tend to decrease railway fares, and prove to be of 
great advantage to agricultural interests in the transport of farm 
produce at a cheaper cost. They were largely used abroad, especially 
in France. 

* Min. Proc. Inst. C.&, vol. ciii., 1891. 
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The "Locomotives on Highways Act, 1896" [59 & 60 Vict. cap. 
36], describes a light locomotive as a vehicle propelled by mechanical 
power, itself being under three tons in weight unladen, and drawing 
not more than one other vehicle (such vehicle with its locomotive not 
to exceed in weight unladen four tons); it must be so constructed 
that it shall emit no smoke or visible vapour except from any tem- 
porary or accidental cause. A council of any county or county 
borough may prevent or restrict the use of such locomotives upon 
bridges which would be unsafe for them. A proper light must be exhib- 
ited by the locomotive at night. It must carry a bell to be used as 
a warning. Its speed must not exceed fourteen, miles an hour, or any 
less speed prescribed by the Local Government Board; which also 
retains the power of making regulations regarding the construction 
andruse of these locomotives, and of prohibiting or restricting their 
use in crowded streets or other dangerous places. An excise duty of 
two or (if the locomotive exceed two tons in weight) of three guineas, 
together with the license for the locomotive as a carriage or hackney 
carriage, is to be paid. 

Motor-Gars relieved from some Restrictions. — On the 14th 
November 1896, motor-cars being no longer classed as traction 
engines, regulations, supplementary to the above Act, were issued by 
the Local Government Board, and some motor-cars made a trip from 
Northumberland Avenue, vid Reigate, to Brighton. The "light 
locomotive " must be capable of being worked either forwards or 
backwards. There may be bosses or projections on pneumatic tyres, 
if they are used; otherwise, wheel tyres must be smooth, with a 
breadth varying from 4 to 2| inches, according to the weight of the 
vehicle. Two independent brakes are required. Any drawn vehicle, 
too, must have a brake, or the brakes on the locomotive must be able 
to control it. The width of the locomotive must not exceed 6J feet. 
If drawing another vehicle, the name and address of the owner must 
be conspicuously painted on it and its weight ; moreover, the weight 
must be painted on every locomotive weighing unladen 1J ton and 
upwards. These regulations fix the maximum speed at 12 miles an 
hour; if the weight be 1 J to 2 tons, the speed must not exceed 8 
miles, and if the weight exceed 2 tons, the speed must not exceed 5 
miles an hour ; whatever the weight, if used to draw any vehicle, the 
speed must not exceed 6 miles an hour. Of course, the ordinary rules 
of the road and of street traffic apply. 

The development of the motor-car or light road-locomotive, under 
the encouragement of the new Act, may take place in several direc- 
tions. Steam, oil, and electricity are all in the field, but, for town 
work especially, the last appears to be the favourite. 

Traction Engines. — On the 1st July 1896 was issued the Report of 
a Select Committee on Traction Engines on Roads, in which occurs the 
following paragraph regarding their employment and use : — 

" In addition to the large number of locomotives used for plough- 
ing and threshing and for steam-rolling, engines are employed in 
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various districts for hauling such articles as corn, manure, lime, drain- 
age pipes, timber, bricks, and other building materials ; stone for the 
roads, boilers, and heavy pieces of machinery, and sometimes for 
lighter goods, such as flour and groceries from co-operative stores. 
They are thus of great benefit not only to the agriculturist, but also to 
the builder, the manufacturer, the distributor, and the consumer. 
They are largely used by some local authorities, and, to a considerable 
extent, by the War Department. They are especially useful in dis- 
tricts where the railway communication is not good, and for the car- 
riage of bulky articles which cannot conveniently be transhipped or 
conveyed by rail. In such cases it is often not only cheaper but 
quicker and less injurious to the articles carried to convey them all the 
way by road rather than to and from the raihvay stations." 

Most of the traction engines escaped paying any license duty under 
the statutory exemption of engines used solely for agricultural pur- 
poses. They might be nuisances, but were scarcely a cause of appre- 
ciable danger. Horses were getting used to these steam carriages, and 
accidents seldom occurred. If properly lighted and attended to, there 
appeared to be little objection to these engines travelling by night on 
unlighted roads, judging from the experience of Kent and Aberdeen. 
Their use in crowded streets of large towns in the daytime seemed 
more objectionable, and they were accordingly prohibited in the middle 
of the day in London, Manchester, York, and other large towns ; on 
the other hand, no such prohibition existed, nor was it apparently 
needed, in Leeds, Birmingham, Hull, Newcastle, and other important 
towns. The noise and vibration were naturally considered nuisances 
in residential towns, but serious damage was mainly limited to places 
where the houses were badly built, where the weights carried were 
excessive, and especially where, as in Aberdeen, the streets were 
paved with granite sets. The damage done to the metalled surface of 
ordinary roads was, however, considerable, while the owners were 
frequently not ratepayers within the county, and contributed little to 
the upkeep of the roads they used except the license duties. In spite 
of this, the engine-owners demanded that country, as well as town, 
roads should be maintained so efficiently as to bear the heaviest class 
of traffic likely to pass over them. That, of course, was most unrea- 
sonable, and the retention of " the extraordinary traffic clause " in the 
Act of 1878 (dealing with damage done to roads by extraordinary 
traffic or excessive weight) was strongly advised. 

Under the Act of 1878 the country authorities (and quarter-session 
boroughs, with a population of 10,000 and upwards, and the Common 
Council of the City of London) were empowered to make bye-laws 
regarding the hours of travelling, regulating the use of locomotives 
upon any highway, and preventing such use upon bridges which might 
be unsafe. Out of 150 different bodies in England and Wales, 60 or 70 
had exercised these powers, and the variety and complexity of their 
bye-laws were more than the users of locomotives could patiently 
bear : in one county a locomotive could not travel by night, entering 
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another county it could not travel in the middle of the day. In 
regard to this, the committee very rightly observed : — " Kestrictions 
on locomotion are always in themselves objectionable, and can only be 
justified by necessity or grave inconvenience. Wo think, therefore, 
that on principle the prohibitions on engines travelling should be 
made as light and as uniform as possible." The making of closing 
bye-laws could not be placed in the hands of a central authority like 
the Local Government Board ; local authorities could best appreciate 
the circumstances of each district, but they must use their power 
reasonably. The Committee, therefore, while recommending that 
local authorities should have no general powers of prohibiting the 
use of these engines within their county or county borough as a 
whole, considered that they should retain their present powers of making 
bye-laws to regulate their use upon any highway, and to prohibit 
their use in crowded streets or narrow roads or particular localities for 
special reasons. 

Then, in regard to license duties, the owner of an engine domiciled 
on the borders of several counties, or travelling long distances, might 
have to pay the maximum duty of £10, without rebate or allowance, 
in more than one county. Here, again, an Imperial license duty 
seemed to be the obvious remedy, but the division of the revenue 
among the various local authorities concerned would be difficult, and 
local registration would be useless, as local control would be rendered 
impossible. A statutory duty of £10 was advised, payable to the 
county, in which the engine was chiefly used, and the engine should 
have a right of passing through any other county on payment of a 
registration fee of 2s. 6d. Additional duty, at the rate of £2 per 
additional ton, should be paid for engines weighing over 10 tons. 
Steam-rollers should be exempted from license duties, as are agricul- 
tural engines. 

While expressing their opinion that the number of loaded trucks or 
wagons drawn by an engine should not exceed three (exclusive of a 
water-barrel), without the written consent of the surveyor, the Com- 
mittee prepared to leave any restriction of the maximum length of the 
train to be prescribed by the local authorities in their bye-laws. 

The speed had hitherto been restricted to four miles an hour in the 
open country and to two miles an hour when passing through towns. 
The Committee would increase the latter to three. 

The desirability of unifying and consolidating the enactments relat- 
ing to traction engines, and of re-enacting the law in a clear, consistent, 
and concise form was strongly urged at the conclusion of the Keport ; 
and the Committee appended the following summary of the recom- 
mendations : — 

I. — That the limit of speed be maintained at four miles an hour 
in the country, but be raised from two to three miles an 
hour in towns and villages. 

II. — That engines be authorised to be used with driving wheels of 
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any form of construction that may be from time to time 
approved by the Local Government Board. 

III. — (a) That in addition to the two men in charge of an engine 
in motion, a third man should be required to accompany 
it, not necessarily in advance or on foot, but in such a 
manner as to be best able to assist horses passing either 
from the front or from the rear. 

(b) That the fourth attendant be dispensed with in the 

case of trains consisting of three wagons or less. 

(c) That in the case of two plough engines with their neces- 

sary gear closely following each other, only five men 
should be required in attendance. 

(d) That one of the three attendants be required to remain 

with an engine while stationary on a highway, and 
having its fires alight. 

(e) That at night every engine or train of wagons should 

carry a conspicuous red light in the rear, and that all 
lights should be fitted with shutters or screens. 

IV. — (a) That a penalty not exceeding £10 be recoverable sum- 
marily for carrying weights on wagons in excess of 
those authorised by 24 & 25 Vict. cap. 70, s. 4, without 
the consent of the county or county borough surveyor. 
(b) That a similar penalty be recoverable for drawing without 
such consent a number of loaded wagons exceeding three 
exclusive of a water- barrel. 

V. — (a) That local authorities should have no general powers of 
prohibiting the use of engines for specified hours within 
their county or county borough as a whole. 
(b) That local authorities should retain their present powers 
of making bye-laws to regulate the use of engines upon 
any highway, and should also have power by bye-law 
(subject to confirmation by the Local Government 
Board) to prohibit their use in crowded streets, or 
narrow roads, or in special localities for special reasons : 
And that in confirming such bye-laws the Local Govern- 
ment Board should have all proper regard to the neces- 
sities of through traffic. 

VI. — That in all cases where a bridge is closed against traction- 
engine traffic by order of a local authority, an appeal 
should lie to an arbitrator appointed by the Local 
Government Board. 

VII. — (a) That a uniform annual license duty of £10 be paid by the 
owner (or user) of each engine of not more than ten 
tons in weight, exclusive of water and coals, with an 
addition of £2 per ton for every extra ton. 
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(b) That a license may be transferred from one engine to 

another belonging to the same owner with the consent 
of the licensing authority. 

(c) That the county or county borough council receiving the 

duty be required to provide a license plate with the 
name of the county or borough, the number and date to 
be fixed to the engine, and not to be removed during the 
year without the consent of the licensing authority. 

(d) That every engine so licensed be authorised to pass 

through any other county or county borough on payment 
of an annual registration duty of 2s. 6d. for each county 
or county borough. 

(e) That steam-rollers (as well as agricultural engines) be 

exempt from license duty, but that all engines bo 
required to be registered at a nominal fee with the county 
authority, and to carry a registered number. 

(/) That the expression "agricultural engine " should include 
any engine used solely for threshing, ploughing, or 
other agricultural purpose, and any engine the property 
of one or more occupiers or owners of agricultural land, 
employed solely for the purposes of their farms or 
estates, and not let out for hire. 

(g) That similar license duties be levied in Scotland and 
Ireland. 

VIII. — That the extraordinary traffic clause [41 & 42 Vict. cap. 77, 
s. 23] should be amended as follows: — 

(a) The time for the recovery of expenses to be limited to a 

period of twelve months from the damage complained 
of, or (in case of a particular contract or building job) 
of six months from the termination of the work. 

(b) The expenses to be recoverable from any person by whose 

order " or for whose benefit " the work is done. 

(c) The expenses not to be recovered before justices, but in 

the County Court, or, in case of large amounts, in the 
High Court. 

In Scotland an appeal should be allowed from the Sheriff's 
Court to the Court of Session, in order to secure uni- 
formity in the decisions. 

The Clause should be extended to Ireland. 

IX. — That the amount of the penalties for various offences should 
be revised, and that the law as amended should be con- 
solidated in one Statute for the United Kingdom.* 

Traction engines already do a great deal of the kind of work that 
light railways propose to do; and their emancipation from the 

* The Locomotives Act, 1898 (61 & 62 Vict. c. 29), has since been passed. It 
is dated 2nd August 1898. 
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anomalies and penalties of the old Acts and local bye-laws would 
give them a fair field. k There is little doubt that steam traction will 
continue to hold that field, as in the past. Of the use of such engines 
we are reminded in the Report of the Select Committee. Heavy 
parts of machinery, boilers, trees, blocks of stone, etc., are more con- 
veniently conveyed by them over moderate distances very often, than 
if such bulky articles were carried to the railway, by the railway, an4 
from the railway to their destination. The cost of working has 
been estimated* to be about 2d. per ton per mile. 

Of these engines Messrs John Fowler & Co. (Leeds) manufacture 
two types. The first (Plate I. fig. 1) is designed for agricultural 
purposes and general wtork about a farm or estate, such as occasional 
haulage, driving any belt-driven machinery, pumps, saws, pile-driving 
hoists, threshing machines, chaff-cutting machines, dynamos, etc. The 
second type, generally known as road locomotives (Plate I. fig. 2), 
is specially designed for continuous heavy haulage and long journeys 
on roads, the working parts of the engine being screened to hide 
them as far as possible from horses. 

The gearing in engines of the second type is of extra strength, the 
bearings and journals are of larger size, and the tank and bunker 
capacity are increased to carry a greater quantity of water and fuel. 
The driving wheels are of large diameter, giving greater adhesion on 
the roads. This type of engine has been made with three road speeds 
— approximately 2, 4, and 8 miles an hour. A spring-mounted com- 
pound road locomotive of 10 nominal horse-power has been known to 
run a mile in b\ minutes when time was precious. The compound 
principle and spring mounting are a sine qvd non of this type of 
engine. The rear axle spring arrangement is based on powerful twin 
springs, the parts being so arranged that when either driving-wheel 
comes in contact with any obstacle on the road the other wheel takes 
its share of the shock, the movement being compensated by transverse 
levers. The third motion shaft and rear axle bearings are connected, 
and move simultaneously — in response to the elastic movement of the 
spring between the horn-blocks — thus giving similar freedom of motion 
to that which we appreciate in the railway locomotive. At the same 
time, these engines can be used for belt-driving or any purpose to 
which the agricultural engine is otherwise applied. 

Details and prices are quoted in the following list. To the prices 
here given must be added such extras as injector (if required in the 
case of agricultural engines), spark arrester, enlarged firebox, awning, 
packing for shipment, and duplicate wearing parts. In the prices are 
included a winding drum and 50 yards of wire rope, a steam water- 
lifter, and 26 feet of suction hose : — 



* Maclaren on "Steam on Common Roads,'' Min. Proc. Inst. C.E., ciii., 
1891. 
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Both types of engines are constructed either on the single cylinder 
or compound principle. There is no doubt that the compound loco- 
motive is coming into more general use. The boiler can be reduced 
in size; there is a saving in fuel and water; the noise from the 
exhaust in the chimney is suppressed ; and, for emergent purposes, 
high-pressure steam may be admitted into the low-pressure cylinder. 

These engines are provided with multitubular boilers, ventilated 
fire-hole doors, and ash-pans with adjustable dampers, and may fairly 
claim to be considered as smoke-consuming. They are fitted with 
steel-plate, pressed ash-pans to carry water and to prevent the drop- 
ping of fire. With the compound engine there is practically no noise 
from steam discharge beyond a short quick puff at starting. 

Most of the weight, of course, is thrown on the rear or driving 
wheels. Thus, Messrs John Fowler & Co.'s class A4 single- cylinder 
agricultural traction engine (the nominal weight of which is about 84 
tons or when full 9J tons) places roughly 7£ tons of this upon the 
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" drivers " and only 2 tons upon the steering or front wheels. Their 
class A4 compound road locomotive (the nominal weight of which is 
about 10 tons or when full 11 J tons) places roughly 9 tons of this 
upon the " drivers " and only 2 J tons on the " steerers." It will be 
seen, therefore, that the engines are so balanced on their wheels as to 
give as great adhesive power as possible on the " drivers." 

Smooth-soled wheels are of little use for purposes of traction on any 
but very level ground. In the Report of the Select Committee on 
Traction Engines reference is made to the damage done to road paving 
by the diagonal cross-bars with which the driving-wheels might other- 
wise be shod. The Boulton blocks, although not authorised, were 
tacitly permitted in many districts. They consist of wood blocks, 
bedded upon pliable pads, and loosely held in their sockets by spring 
bolts, so that from three to five of these pads come in contact with 
the ground at the same time, distributing the pressure and diminishing 
the noise. But, although they were harmless to pavements if the 
blocks were in good repair, they might actually cause more damage 
than the diagonal cross-bars if the blocks became worn down. It 
seemed more necessary, therefore, to direct attention to the condition 
than to the kind of tyre adopted. 

Traction wagons may be mounted on springs or constructed with 
solid axle-beds as required, and Messrs John Fowler & Co. build 
them to suit any particular description of transport. The fore- 
carriage — like the steering axle of the engine — is fitted with a turn- 
table. The Wagon is attached, by means of a triangular coupling-bar 
and chain, to a jaw on the traction engine. The coupling-bar has a 
double-acting, spring drawing-bar arrangement, which comes into 
action in starting as well as in steering. 

There are, of course, many types of traction wagons (Plate I. fig. 3), 
and some have a turntable fore-carriage at each end, which is con- 
venient where the space for loading or discharging is limited. Among 
others, the writer noticed a traction wagon weighing 3 tons and 
carrying a load of 8 tons. The total weight was distributed on the 
wheels so as to relieve " steerers " to some extent, 5 tons being carried 
on the leading axle, which was fitted with a pivoting or turning- 
circle, and 6 tons on the rigid or rear axle. For the discharge of 
broken road-metal, bricks, lime, etc., special traction wagons are built, 
the bodies of which, by an arrangement of rack, roller, and lever, 
may be moved to either side and tilted by gravity. 
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THE LIGHT RAILWAYS ACT, 1896. 

Summary of earlier Legislation. — The first actual use in an Act 
of Parliament of the term " light railway " occurs in section 27 of the 
Regulation of Railways Act, 1868 [31 & 32 Vict. cap. 119], under 
which "the Board of Trade may by license authorise a company 
applying for it to construct and work, or to work as a light railway, 
the whole or any part of a railway which the company has power to 
construct or work." Section 28 prescribes that, on such lines, the 
axle-load shall in no case exceed 8 tons, nor the rate of speed of 
trains exceed 25 miles an hour ; but, subject to these maxima, a light 
railway may be constructed and worked under such conditions and 
regulations as the Board of Trade may from time to time impose or 
make. The limitations of the axle-load prevented the circulation of 
main-line stock, and assisted to render the Act inoperative. 

There is an earlier and equally abortive Act, the Kailways Con- 
struction Facilities Act, 1864 [27 & 28 Yict. cap. 121], designed "to 
facilitate, in certain cases, the obtaining of Powers for the Construction 
of Kailways " — such as the making of branches, new works in con- 
nection with existing railways, etc. — where landowners and others bene- 
ficially interested consent to the making of the same. 

Under this Act, promoters may enter into provisional contracts for 
land required, and their subsequent procedure is thus prescribed : — 

" (1) They shall apply to the Board of Trade for a certificate under 
this Act : 
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" (2) They shall deposit maps, plans, sections, and books of refer- 
ence, and an estimate of the expense of the construction of the railway, 
and lodge a draft of the certificate as proposed by them, according to 
the general rules of this Act : 

" (3) They shall publish notice of the application according to such 
general rules." 

The Board of Trade may then, after considering all representations 
and objections, settle a certificate authorising the making of the rail- 
way. This draft certificate is to be laid before the Houses of Parlia- 
ment, either of which may stop it, which involves the upsetting of 
all contracts for land. Otherwise, being approved, the Board of 
Trade may issue and publish in the London Gazette the certificate, 
which is thenceforward to have the same force as would a special 
Act. 

With the certificate are to be incorporated the Lands Clauses Acts 
and the Kailways Clauses Acts, except those provisions lohich give com- 
pulsory powers, etc. 

The Board of Trade has power to incorporate a company by the 
certificate, in which case the Companies Clauses Acts are to be 
included in the certificate. 

With a view to ensuring the completion of the railway, the pro- 
moters are obliged to deposit 8 per cent, on the estimate in the Court 
of Chancery. 

The maximum tolls and charges are specified in the schedule, e.g. : — 
Third-class passengers, l^d. per person per mile ; minerals, etc., in 
class 7 goods, ljd. per ton per mile. But the Board of Trade has 
power to vary these, and they do not include a reasonable charge for 
loading, covering, and unloading at stations (terminal charges), and 
for delivery, collection, etc. 

It may be asked to what extent the development of light railways 
was encouraged by such facilities as were afforded by these two Acts ; 
and, after they have been in force for nearly thirty years, the answer 
is given in the Eeport of a Committee presented (in January 1895) 
to the Right Honourable James Bryce, M.P., Chairman of a Confer- 
ence on Light Railways : — 

" Practically no light railways have been constructed under the 
general Acts of 1864 and 1868, owing in part, it is alleged, to the 
consent of all landowners and other parties beneficially interested, 
and the absence of opposition from any railway or canal company, 
being necessary before the Act can be made use of. 

" The mileage of such lines constructed under special Acts has also 
been inconsiderable. 

" This lack of progress in rural districts has also been in great 
measure due to the want of latitude left to the Board of Trade by law, 
and, in other cases, to the conditions which the Board considered it 
their duty to impose for the public safety." 

The more power was given to the Board of Trade to call upon the 
railways to provide safety appliances, the less able was that Depart- 
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ment to relax their demands in favour of any particular railway, how- 
ever poor it might be, and however extravagant and unnecessary was 
such an equipment for a line whose traffic was sufficiently served by 
few and slow trains. The climax was reached in 1889. The Regula- 
tion of Railways Act, 1889 [52 & 53 Vict. cap. 57], enacts that "the 
Board of Trade may from time to time order a railway company " to 
adopt the block system on passenger lines, to interlock their points, 
and signals, and to use on all their trains continuous brakes which 
must be instantaneous in action, applicable by the driver and the 
guards, self-applying in the event of failure in any of the brake-parts, 
etc. The word " may " has no suggestion of compulsion to the casual 
reader, and the following qualification — " In making any order under 
this section the Board of Trade shall have regard to the nature and 
extent of the traffic on the railway, and shall, before making any 
such order, hear any company," etc. — seems, at first sight, to leave it 
open to the Board of Trade not to enforce such requirements where 
they are obviously unreasonable. Nevertheless, the writer in 1891 
and 1892 — while on special duty under the orders of the Secretary of 
State for India — found a poor line like the Cambrian (whose gross- 
traffic receipts at the present moment may be about £21 per mile per 
week) as busily employed in providing safety appliances as the 
London and North- Western Railway (whose gross receipts are very 
nearly £119 per mile per week). Indeed, the Cambrian had much 
more to do, comparatively speaking, for the London and North- 
Western line was practically fully equipped already, in compliance 
with an enormous movement of traffic which rendered the most perfect 
appliances for safe working absolutely necessary. 

The fact is an Act like this, which empowered the Board of Trade 
not merely to suggest but to order certain provisions to be made for the 
public safety, so quickened their sense of responsibility that they saw 
no way of modifying their demands to suit the conditions of the lighter 
lines. What was really wanted was not a uniformly high standard 
of construction and working, but a larger freedom in reducing then- 
demands to the reasonable and practicable requirements of each case. 

Analysis of the Light Railways Act, 1896. — We shall now 
examine the Light Railways Act, 1896 [59 & 60 Vict. cap. 48],* and 
see what facilities it affords for the development of light railways in 
Great Britain. 

While this Act applies to light railways, it does not define them. 
The actual determination of the claims of a line under consideration 
to be called a light railway lies with the Board of Trade (section 9). 
The following amendment was proposed, in the course of the pro- 
ceedings of the Standing Committee on Trade on the Light Railways- 
Bill, but was withdrawn : — 

" A railway shall be deemed to be a light railway if the cost of con- 
struction thereof, exclusive of land, legal charges, and rolling-stock, 
shall not exceed .£3000 a mile, and if the speed shall not exceed, 

* Appendix VIII. 
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inclusive of stoppages, 1 6 miles an hour outside of towns and villages 
and 6 miles an hour inside of towns and villages, and if the weight of 
the locomotives, coaches, and wagons shall not exceed 8 tons per axle." 

We may safely say that a light railway is one which, on account 
of the nature and amount of the probable traffic, must, if it is to be 
constructed at all, be of a lighter character, more cheaply built, more 
economically equipped, less hampered by safety regulations, and more 
simply worked than a standard railway. The distinction between one 
and the other will be more or less marked according to circumstances, 
but it would be impracticable to make this distinction depend separately 
upon weight of rail, gauge of line, maximum axle-load, maximum speed, 
or any of the many details which make up the potential of a railway. 

On the other hand, the distinction between a light railway and a 
tramway cannot be absolutely drawn, and the question will constantly 
arise whether a scheme should be dealt with under the Tramways 
Act or under the Light Kail ways Act. The average Englishman's 
notion of a tramway is practically confined to street tramways, 
where the head of the rail is grooved to take the flange of the wheel, 
not plain, as on railways, to support the tread of the wheel, while the 
tram-rail is sunk so that the head is flush with the surface of the 
road, and the arrangement of the permanent- way is such as enables 
block -paving or metalling to be laid down between and outside 
the rails. This is certainly the sort of tramway contemplated in the 
Tramways Act [33 & 34 Yict. cap. 78] of 1870. Section 25 of that 
Act prescribes that the uppermost surface of the rail shall be on a level 
with the surface of the road ; section 28 deals with repairs of the 
metalled or paved surface of the road where the tramway is laid ; and 
the provisions in all the construction sections clearly indicate such re- 
stricted conception of the term. In America and on the Continent 
they are much more familiar with road tramways than we are, and, 
when these are laid on one side of the road, they do not generally 
present the same physical features as our street tramways. Thus, 
in France, a tramway is a line which runs for more than two-thirds 
of its whole length on or along the sides of the public roads, and 
one which does so for a less distance is a railway. So, too, in 
England, we have the Wisbech and Upwell tramway, constructed by 
the Great Eastern Kailway, running along the side of a public 
road, but retaining nearly all the physical features of a railway; 
the reason for applying the term tramway to this line would seem to 
be legal rather than technical, for, there being no Light Eailways Act, 
it had to be constructed under the Tramways Act. The Wisbech and 
Upwell trains, however, will take up and set down passengers by the 
wayside, which all tramways are supposed to do, whereas most rail- 
ways do so at definite stopping-places or stations only. On the other 
hand, tramways are not bound to carry goods, while it is the business 
of a railway to deal with such traffic as well as with passengers. One 
of the reasons of the inability of the Tramways Act to meet the want 
which the Light Eailways Act is intended to supply, was that it 
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proved useless for the carriage of goods. It was only with the assist^ 
ance of the railway companies, or when they actually belonged to a 
railway company (as in the case of the Wisbech and Upwell Tram- 
way), that tramways could successfully deal with goods traffic. In 
such cases, if the rail and gauge would admit of the passage of 
ordinary goods wagons over the tramway, the latter could be linked 
up to the main line, and the railway could provide space and arrange- 
ments for loading, unloading, transhipment, collection, delivery, clerk- 
age, and other services connected with goods traffic. Otherwise, the 
Tramways Act gave the small lines no power to obtain these facilities. 
And there were difficulties with the local authorities. The latter found 
that, even if the Tramway Company maintained the portion of the 
road covered by their track and for a distance of 18 inches beyond their 
rails, the great bulk of ordinary street traffic was driven to that por- 
tion of the road which the local authorities had to repair, and the cost 
of its repair might be doubled. Finally, the local authorities, in some 
cases, made hard bargains with the companies, inserting and enforcing 
clauses giving them right of pre-emption on such terms as greatly con- 
duced to check the development of tramways under the Act of 1870. 
The Light Eailways Act of 1896 will, it is hoped, afford no oppor- 
tunity for such discouragement of useful schemes, but the Tramways 
Act will still remain for the benefit of lines constructed under the Act, 
as well as for those proposed lines which are entitled to be classed as 
tramways. Before leaving the subject of tramways it may be men- 
tioned (as in Chapter I.) that tramroads, as distinguished from tram- 
ways, are only dealt with in a Standing Order of the Houses of 
Parliament. 

Under section 1 of the Light Railways Act is " established a com- 
mission, consisting of three commissioners, to be styled the Light 
Railway Commissioners, and to be appointed by the President of the 
Board of Trade." They are the Earl of Jersey, G.C.M.G., Chairman ; 
Mr G. A. Fitzgerald, Barrister-at-Law ; and Colonel G. F. O. 
Boughey, R.E., C.S.I., who was for many years manager of two of 
the great Indian State Railways. Their duty is to " carry the Act 
into effect and to offer every facility for considering and maturing 
proposals to construct light railways," in other words not to block a 
scheme by applying every condition that may relieve an official de- 
partment of responsibility, but to give it all reasonable encouragement 
and assistance. The Commissioners have liberally accepted and acted 
upon this principle ; and in time, no doubt, the Board of Trade will 
find less difficulty in adapting their requirements to the new class of 
railway. 

Under section 2, an application — preceded by compliance with 
section 7(1) and (2) — for an order authorising a light railway may be 
made to these commissioners by the council of any county, borough, 
or district, through any part of which the proposed railway is to 
pass, by any individual, corporation, or company, or by any of these 
jointly. Parish councils are not mentioned. 
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The rules* made by the Board of Trade — " to regulate the proced- 
ure before the Light Kailway Commissioners, where a scheme for a 
light railway has been matured, and it is intended to make a formal 
application for an order " — are quoted in Appendix IX. 

Section 3 gives to the county, borough, or district council, if 
authorised by an order, power to undertake, or to contract for, the 
construction or working of the light railway ; to advance to a light 
railway company — either as a loan, or as part of its share capital, or 
partly in one way and partly in the other — any amount authorised by 
the order ; or to join any other council, person, or body in doing any 
of these things, or any such other act incidental to them as may be 
authorised by the order. The councirs application must, however, be 
supported! by a special resolution of the council, passed after a month's 
previous notice, and by two-thirds of the members present and vot- 
ing. Moreover, if the light railway lie wholly or partly outside their 
area the council can take no action in the way of construction, work- 
ing, contract, or advance, except jointly with the council of the out- 
side area, unless they satisfy the Board of Trade that such action 
is expedient in the interests of their own area, and, even then, their 
expenditure will be limited by the order to an amount proportionate 
to the benefit that may accrue to their area. 

Thus, a council may keep the whole of the undertaking in its own 
hands, and be altogether independent of contractors. Or they may 
construct the line by contract, and they may lease the working, in 
which case the formulae tried in France and Belgium deserve attention. 

If a council have made, or agreed to make, an advance to a light 
railway company, the Treasury may, under section 4, lend as much as 
one-quarter of the total amount required, but not more than the 
amount for the time being advanced by the council ; provided that 
one-half of the total amount is subscribed as "share capital," and of 
that share capital at least one-half has been paid up by persons other 
than local authorities. Such a Treasury loan is to bear interest at not 
less than 3£ per cent, per annum. We have here the first mention 
of that State aid which has all along been readily accepted in Ireland, 
but which has been hitherto unknown in England and Scotland. 

Section 5 provides for special assistance from the State in excep- 
tional circumstances. Where the Treasury is satisfied, by a certificate 
from the Board of Agriculture or the Board of Trade, that a light 
railway is necessary in the interests of agricultural, fishing, or other 
definite industry, and the line would not be made without such assist- 
ance, the Treasury may aid the railway out of public money by a 
special advance, either as a free grant or as a loan, not necessarily 
bound by the terms of loan laid down in the previous section ; pro- 
vided that those locally interested have properly supported and 
assisted the scheme ; provided also that an existing railway company 
will undertake to construct and work the railway; but the special 

* Statutory Rules and Orders, 1896, No. 787. 
t First Schedule to the Act. 
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advance is not to exceed one-half of the total cost of construction ; and 
the railway may he guarded, in any parish, from an assessment of 
local rates higher than that imposed when the railway land was 
acquired. We, in India, know how much railways may have to pay out 
of their own pockets on account of land, previously worthless, which 
has simply acquired its present value from the adjacent railway. 

Section 6 limits the total amount advanced by the Treasury at any 
one time to £1,000,000, of which not more than £250,000 may consist 
of special advances. The Treasury may borrow from the National 
Debt Commissioners money required for the purpose of advances. 

Section 7 deals with the consideration of the application by the 
Light Kailway Commissioners. 

They must satisfy themselves that the local authorities, including 
the road authorities, and owners and occupiers of the lands it is pro- 
posed to take up, have been duly consulted ; and that public notice of 
the application has been given. The Commissioners must also obtain 
by local inquiry, and by such other means as they think necessary, all 
material and useful information for dealing with the application. 

The applicants must satisfy the Commissioners that they have 
published advertisements in a local newspaper as prescribed in section 
7 (2) (a) ; that they have served notices on, and obtained the agree- 
ment or objections of, every reputed owner, lessee, and occupier to 
the taking of his land. The publication of an advertisement, two 
weeks running, in a local newspaper, of the land required, naming a 
place where a plan of the proposed works and required land may be 
seen, etc., disposes of an expensive detail. Hitherto railway pro- 
moters have had to pay for long advertisements in local and other 
newspapers, including an abstract of all the information which might 
just as well be obtained by the purchase of a cheap copy of the bill. 
Rules * 1, 2, 21, 27, 28, and 29 lay down precise instructions in regard 
to these notices and advertisements; rules 5 to 20 deal with the 
p]ans, book of reference, and sections required. 

The Commissioners must hear and consider all objections to the 
application, whether made formally or informally. 

They may then settle the draft order submitted by the applicants, 
and insert further provisions for the public safety, particulars of the 
land required, conditions in regard to construction and working, etc., 
if such are required. 

This order would be provisional only, not having effect until con- 
firmed by the Board of Trade, as provided under sections 8, 9, and 10 
of this Act. 

If the Commissioners refuse an application, the applicants, if the 
council of any county, borough, or district, may appeal to the Board 
of Trade, who may remit the application to the Commissioners for 
further consideration. 

The Commissioners must submit their order — with particulars, plans, 
statement of objections, report thereon, etc. — to the Board of Trade, 

* Appendix IX., Statutory Rules and Orders, 1896. 
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as prescribed in section 8, and the Board of Trade must give public 
notice of the order and receive objections. 

In accordance with section 9, the Board of Trade must consider 
the order " with special reference to (a) the expediency of requiring 
the proposals to be submitted to Parliament, and (b) the safety of the 
public, and (c) any objection lodged with them." 

They might be induced to take the first course on account of the 
magnitude of the undertaking, or its affecting the interests of an 
existing railway company. We must not have light railways com- 
peting, on indulgent conditions, with standard railways. 

Under section 10, an order confirmed — with or without modifica- 
tions — by the Board of Trade shall have effect as if it were an Act 
of Parliament. 

Under section 11, an order may contain provisions for all or any 
of the following purposes : — 

" (a) The incorporation, subject to such exceptions and variations 
as may be mentioned in the order, of all or any of the Clauses Acts." 
What these are we shall inquire presently. Where it appears that 
variations of the Lands Clauses Acts are required by the special cir- 
cumstances of the case, the Board of Trade " must make a special 
report to Parliament on the subject " ; and nothing is to " authorise 
any variation of the provisions of the Lands Clauses Acts with respect 
to the purchase and taking of land othenvise than by agreement." 

(b) The application — if and only so far as necessary — of any of the 
safety enactments mentioned in the second schedule. These will be 
briefly referred to later on ; it need only be observed here that this 
gives the Board of Trade freedom to narrow their requirements to 
what is really reasonable in each case. 

(c) Giving the necessary powers for constructing and working the 
railway. 

(d) Giving any railway company any power required for carrying 
the order into effect. 

(e) The constitution as a body corporate of a company to carry out 
the order. 

(/) The representation, on the management of the railway, of any 
council advancing money for the undertaking. 

(g) Authorising, limiting, and regulating the advance or borrowing 
of money for the railway by a council. 

(h) The division of profits where a council advances money as share 
capital. 

(i) Proper audit of accounts, of the managing body (unless a local 
authority), and the time within which the railway must be con- 
structed. 

(j) Fixing the maximum rates and charges for traffic. 

(k) Requiring the company, if a new one, to make a deposit. There 
would never have been any objection to making a deposit, after ob- 
taining a special Act and before commencing construction, and that is 
what this clause amounts to. 
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(I) Empowering any local authority to acquire the railway. 

(m) Any other matters ancillary to the objects of the order. 

Before advancing further in our summary of the sections of the 
Light Eailway Act, it will be advisable to make a brief reference to 
the Clauses Acts, as defined by this Act. 

According to section 28 they are : — 

The Lands Clauses Acts ; 

The Railways Clauses Consolidation Act, 1845 ; 

The Railways Clauses Act, 1863 ; and 

The Companies Clauses Acts, 1845 to 1849. 

The Lands Clauses Act, 1845 [8 & 9 Vict. cap. 18], consolidates " in 
one Act certain provisions, usually inserted in Acts authorising the 
taking of lands for undertakings of a public nature." 

It deals with the purchase of lands by agreement (sect. 6-15) or 
otherwise (sect. 16-80). The latter case is especially important, for 
while — under section 1 1 (a) of the Light Railways Act — all or any of 
the Clauses Acts may be incorporated in an order, subject to exceptions 
and variations, there must be no variations whatever of the provisions 
of the Lands Clauses Acts with respect to the purchase and taking of 
land otherwise than by agreement, and sections 16 to 80 of the Act 
of 1845 must remain unaltered, except that section 13 (1) of the 
Light Railways Act provides for a single arbitrator. 

Those sections demand the subscription of capital before compul- 
sory powers are put in force ; require notices to be duly served ; pro- 
vide for the settlement of disputes as to compensation, if the amount 
claimed do not exceed £50, by two justices, and, if it exceed £50, 
by arbitration or jury, at the option of the claimant ; require, where 
more than one arbitrator is appointed, the nomination by them of an 
ultimate umpire; empower the Board of Trade to nominate an 
umpire, if the arbitrators neglect to do so ; place the determination of 
the matter in the hands of the umpire, if the arbitrators fail to make 
their award within twenty-one days ; decide the incidence of costs of 
arbitration, according to the amount of the award ; enable, otherwise, 
the promoters to summon a jury for settling any case of disputed 
compensation, the warrant they issue being addressed to the Sheriff, 
who shall summon a jury of twenty- four indifferent persons, from 
whom a jury of twelve shall be impannelled, the Sheriff presiding at 
the inquiry ; decide the incidence of costs of such inquiry before a 
jury ; provide for the determination of compensation to absent parties 
by a surveyor appointed by two justices, but such valuation is liable 
to be submitted to arbitration by the absent party if he be dis- 
satisfied ; direct that, in estimating purchase-money or compensation, 
regard shall be had by the justices, arbitrators, or surveyors not only 
to the actual value of the land but also to the damage, if any, due to 
severing the lands taken from other lands of the owner, etc.; direct, 
if lands have been taken or injuriously affected, and the promoters 
have not satisfied any interested party, that his claim for compensa- 
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tion is to be settled by arbitration or jury at his option ; and provide 
for the deposit, treatment, and ultimate application of purchase-money 
or compensation payable to parties having a partial or qualified 
interest in such lands, or prevented from treating, or not making 
title ; thus, if the money payable to a party under disability amount 
to £200 or more, it must first be paid into the bank in the name of 
the Accountant-General of the Court of Chancery, and if it amount 
to between £20 and £200 to trustees, and if it be £20 or less to 
parties. It is impossible to do more here than indicate roughly the 
scope of these sections (16-80), which, quoted in extenso, would 
occupy thirty times as much space as this paragraph ; but, since these 
sections must be applied, without variation, to the purchase of land 
otherwise than by agreement, it seemed necessary to refer to them 
more precisely than to the rest of the Act of 1845. 

We may now allude still more briefly to the remainder of the 
Lands Clauses Act, 1845. The conveyance of lands is dealt with 
(sect. 81-83). Entry on lands (sect. 84-92) must not, without consent, 
be effected by the promoters, except for surveying, taking levels, or 
setting out the line, until the purchase-money has been paid or de- 
posited. Owners of intersected lands (sect. 93-94) may require the 
promoters to purchase the same. Special procedures are to be fol- 
lowed in the conveyance of copyhold lands to the promoters (sect. 
95-98), in satisfaction of the rights of commoners (sect. 99-107), 
in the purchase or redemption of interest in the case of lands in 
mortgage (sect. 108-114), in respect to lands charged with rent- 
service (sect. 115-118), and in the case of lands subject to leases 
(sect. 119-122). Other matters dealt with are the limit of time 
for compulsory purchase (sect. 123), interests omitted to be pur- 
chased (sect. 127-132), land tax and poor's rate (sect. 133), ser- 
vice of notices upon company (sect. 134), tender of amends (sect. 135), 
recovery of penalties (sect. 136-149), access to Special Act (sect. 
150-151), non-extension of the provisions of • the Act to Scotland 
(sect. 152). 

Several amendments, extensions, and repeals of portions of the Act 
have since been made. For example, the Eailway Companies Act, 
1867, modifies the section under which entry may be made before the 
amount of purchase-money has been settled, and provides that, in 
questioning disputed compensation, the incidence of costs of arbitra- 
tion may be determined by one of the Masters of the Court of Queen's 
Bench, while the Regulation of Railways Act, 1868, provides that 
either the company or the claiming party may apply to a common law 
judge at Westminster* to try the question in one of the superior 

courts. 

The Railways Clauses Consolidation Act, 1845 [8 & 9 Vict. cap. 
20], consolidates "in one Act certain provisions usually inserted in 
Acts authorising the making of railways, so that any of the clauses of 

* Now, of course, at the New Law Courts in the Strand. 
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this Act may, in so far as they apply to the matter dealt with, be 
readily incorporated in the special Act authorising the construction of 
any particular railway." It enacts that the power given by a special 
Act to construct a railway and to take lands, shall be subject to the 
provisions and restrictions of this Act and of the Lands Clauses Con- 
solidation Act, the scope of which has been roughly sketched above. 
Work is not to be proceeded with until plans of all alterations 
authorised by Parliament have been duly deposited with the clerks of 
the peace, parish clerks, postmasters, etc. Deviations from levels, 
alignment, etc., are definitely limited and liable to objections from 
neighbouring owners. The interference of the railway with gas, water, 
and drainage is guarded. Temporary occupation of roads and lands 
is provided for under various restrictions, and even the liability to 
compulsorily purchase them. A railway must not cross public roads 
on a level unless otherwise provided by its special Act, in which case 
the company must erect gates and keep them closed across the roads, 
unless the Board of Trade orders them to be closed across the railway, 
and speed over level-crossings adjoining stations is limited to four miles 
an hour. Standard dimensions are laid down for bridges, and pro- 
visions are made for guarding the road - approaches, the limiting 
gradients of which are specified. The company may be required to 
construct screens for roads where horses might be frightened by the 
trains. Gate-bridges, fences, drains, and other works for the accom- 
modation of owners and occupiers of adjoining lands must be made 
by the company. Owners may make private branch railways com- 
municating with the railway under certain restrictions and conditions. 
The company is debarred from mining unless they purchase the right 
to do so. The company is authorised to carry passengers and goods, 
and " to make such reasonable charges in respect thereof as they may 
from time to time determine upon, not exceeding the tolls by the 
special Act authorised to be taken by them." The company is not to 
be liable to a greater extent than common carriers. The company 
may alter or vary tolls, but " such power of varying should not be 
used for the purpose of prejudicing or favouring particular parties," 
and such tolls are to be " charged equally to all persons " under like 
circumstances. The company is authorised to make and alter bye-laws 
regulating speed, times of arrival, the loading and unloading, and the 
receipt and delivery of goods, etc. It is enacted that engines are to 
consume their own smoke, and — as the use of the railway by rolling- 
stock belonging to other owners was then contemplated and cus- 
tomary — the engines and carriages must be such as comply with the 
company's regulations. 

The Railways Clauses Act, 1863 [26 & 27 Vict. cap. 92], also con- 
solidates in one Act certain provisions frequently inserted in Acts 
relating to railways. Part I. relates to the construction of a railway. 
Deviations within the limits and the alteration of engineering works 
may be authorised by the Board of Trade. Trains must not be 
shunted at a level-crossing ; the company must erect a lodge at the 
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crossing, or the Board of Trade may, at any time, require a bridge 
in place of the crossing. The conditions for satisfying another rail- 
way, with which a junction is to be effected under the special Act, are 
laid down, and the interests of navigation on tidal waters are pro- 
tected. Part IT. deals with the extension of the time limiting the 
power of the compulsory purchase of lands. Under Part III. the 
various matters of maintenance, use, working, rates, fares, etc., which 
arise in working agreements between two or more companies, are 
restricted, the sanction of shareholders is required, and the approval 
of the Board of Trade (but by a later Act the powers of the Board of 
Trade are transferred to the Railway Commissioners). Part IV. 
determines the conditions under which a company may build, or buy, 
or hire, and use steam vessels. Finally, Part V. deals with amalga- 
mation as between two companies. 

The Companies Clauses Consolidation Act, 1845 [8 & 9 Vict. cap. 
16], consolidates "in one Act certain provisions usually inserted in 
Acts with respect to the constitution of companies incorporated for 
carrying on undertakings of a public nature." It need only be observed 
here that this Act provides in detail for the distribution of the capital 
into shares, the transfer of shares, the payment of calls, the borrowing 
of money on mortgage or bond, the conversion of borrowed money into 
capital, the consolidation of shares into stock, the application of the 
capital, firstly, to payment of costs and expenses incurred in obtain- 
ing the special Act, and, secondly, to carrying the purposes of the 
company into execution, general meetings (both ordinary half-yearly 
and extraordinary) and the title of shareholders to vote, according to 
scale, either personally or by proxy, the appointment and powers of 
directors, their proceedings and liabilities, the election or other 
appointment of auditors and their qualification, the accountability of 
officers of the company holding custody or control of monies, the 
keeping of accounts and the right of inspection thereof by share- 
holders, the making of dividends by the apportionment of profits by 
the directors, with reduction of the company's capital stock, and, after 
setting aside out of the profits, if the directors think fit, a fund for 
contingencies, the making of bye-laws, arbitration, and access by all 
parties interested to the special Act, a copy of which is to be kept at 
the principal office, and also, in the case of a railway, canal, or other 
such works affecting more than one town or place, to be deposited 
with clerks of the peace and town clerks. 

Part I. of the Companies Clauses Act, 1863 [26 & 27 Vict. cap. 
118], relates to the cancellation and surrender of shares. Part II., 
relating to additional stock, contains regulations as to the creation and 
issue of (a) new ordinary shares or new ordinary stock, and (b) new 
preference shares or new preference stock, with any fixed, fluctuating, 
contingent, preferential, perpetual, terminable, deferred, or other 
dividend or interest not exceeding the rate prescribed in the special 
Act, and, if no rate is prescribed, then not exceeding the rate of 
£5 per cent, per annum; moreover, preference shares or stock are 
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entitled to priority of dividends only out of the profits of each year ; 
and, if ordinary stock or shares are at a premium, the offer of new 
shares or stock to existing shareholders is provided for. Part III. 
relates to debenture stock, and provides for its creation and issue up 
to the amount owing by the company on mortgage or bond, with 
fixed and perpetual preferential interest, the debenture stock to be a 
charge upon the undertaking prior to all shares or stock of the com- 
pany, and its interest a primary charge; but holders of debenture 
stock have no vote. Part IV. relates to ehange of name — with con- 
tinuance of powers, liabilities, and rights — of the company. 

The Companies Clauses Act Amendment Act, 1869 [32 & 33 Vict, 
cap. 48], removes the restriction of rate of interest on debenture stock 
to 4 per cent, per annum, which was contained in the Act of 1863. 

The Companies Clauses Acts of 1888 [51 & 52 Vict. cap. 48] and 
of 1889 [52 & 53 Vict. cap. 37] provide for a proxy to be taken to 
be a shareholder. 

Now, under section 11 (a) and 12 (1) of the Light Railways Act, 
these clauses Acts may, with exceptions and variations, be incorpo- 
rated in an order; but they are not to apply to a light railway, 
except so far as they are incorporated or applied by the order. It 
must be remembered, at the same time, that sections 16 to 80 of the 
Lands Clauses Consolidation Act, 1845 [8 Vict. cap. 18], must not be 
subjected to any alteration. 

Moreover, under section 11 (b) and 12 (1) of the Light Railways 
Act, the enactments relating to safety, etc., mentioned in the second 
schedule of the Act, may, if and so far as considered necessary, be 
included in the order ; but they are not to apply to light railways, 
except so far as they are incorporated or applied by the order authoris- 
ing the light railway. 

These enactments we will now briefly review. 

The first on the list is the Highways Act, 1839 [2 & 3 Vict. cap. 
45], and the whole Act is under reference. It enacts that the pro- 
prietors of a railroad shall make, maintain, and man gates where the 
railroad crosses any highway or statute labour road for carts or 
carriages in Great Britain under a penalty of £5 for each day's neglect. 

Of the Railway Regulation Act, 1845 [5 & 6 Vict. cap. 55], next 
on the list, we are only concerned with sections 4, 5, 6, 9, and 10. 

The 4th section requires one calendar month's notice to be given to 
the Board of Trade of the intended opening of a railway, and ten 
days' notice of its completion for the conveyance of passengers and its 
readiness for inspection. 

Section 5 exacts a penalty of £20 for each day a railway is opened, 
without compliance with the above order, until the said notices have 
been duly given and expired. 

Under the 6th section, the Board of Trade may postpone the open- 
ing of a railway for a month, and so from month to month, as their 
inspector reports that the same would be attended with danger. 

The 9th section refers to the Highways Act, 1839 (the first enact- 
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ment on the schedule), and, recognising that it is generally safer, 
enacts that gates at level-crossings be kept closed across the road, 
unless in certain cases the Board of Trade consider it more conducive 
to safety to have the gates closed across the railway. 

Under the 10th section a railway company is compelled to erect and 
maintain fences throughout the whole of the line. 

Third on the schedule, the whole of the Gauge of Eailways Act, 
1846 [9 & 10 Vict. cap. 57], is mentioned. It establishes 4 ft. 8£ in. 
in Great Britain and 5 ft. 3 in. in Ireland as the standard gauge, only 
to be departed from in the case of certain named railways, and it 
enacts that the gauge of a railway shall not be hereafter altered. 
Not only may a penalty be exacted of £10 per mile of line constructed 
or altered contrary to this Act for each day that it so remains, but the 
offending railway is liable to abatement. 

Of the Eegulation of Eailways Act, 1868 [31 & 32 Vict. cap. 119], 
fourth on the schedule, sections 19, 20, 22, 27, 28, and 29 are named. 

The 19th section deals with proceedings taken against a company in 
case of non- consumption by a locomotive of its smoke, and provides 
that, if the fault lies with the company or its servants and not in the 
design of the locomotive, the company shall be held guilty of an offence 
under section 114 of the Railways Clauses Consolidation Act, 1845. 

Section 20 requires companies to provide smoking compartments 
for each class of passengers, unless exempted by the Board of Trade. 

By section 22, every company is required, under a penalty not 
exceeding £10 for each case of default, to provide means of com- 
munication between the passengers and the servants of the company 
in charge of the train ; while a passenger using the means of com- 
munication without due cause is liable to a penalty of £5. 

The remaining three sections deal particularly with light railways, 
and this, as before mentioned, being the first reference to them by 
name in an Act of Parliament — sections 27, 28 and 29 may very well 
be quoted in extenso : — 

" 27. The Board of Trade may by licence authorise a company 
applying for it to construct and work or to work, as a light railway, the 
whole or any part of a railway which the company has power to con- 
struct or work. 

" Before granting the licence the Board of Trade shall cause due 
notice of the application to be given, and shall consider all objections 
and representations received by them, and shall make such inquiry as 
they think necessary. 

" 28. A light railway shall be constructed and worked subject to 
such conditions and regulations as the Board of Trade may from time 
to time impose or make ; provided that (1) the regulations regarding 
the weight of locomotive engines, cariages, and vehicles, to be used on 
such railway, shall not authorise a greater weight than eight tons to be 
brought upon the rails by any one pair of wheels ; (2) the regulations 
respecting the speed of trains shall not authorise a rate of speed 
exceeding at any time twenty-five miles an hour. 
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" If the company or any person fails to comply with, or acts in con- 
travention of such conditions and regulations, or directs any one so to 
fail or act, such company or person shall respectively be liable to a 
penalty for each offence not exceeding £20, and to a like penalty for 
every day during which the offence continues; and every such person 
on conviction or indictment for any offence relating to the weight of 
engines, carriages, or vehicles, or the speed of trains, shall be also 
liable to imprisonment, with or without hard labour, for any term not 
exceeding two years. 

" 29. The conditions and regulations of the Board of Trade relating 
to light railways shall be published and kept published by the com- 
pany in manner directed with respect to bye-laws by section 110 of 
'The Eailways Clauses Consolidation Act, 1845/ and the company 
shall be liable to a penalty not exceeding <£5 for every !day during 
which such conditions and regulations are not so published." 

The fifth enactment on the schedule is the Regulation of Railways- 
Act, 1871 [34 & 35 Vict. cap. 78], section 5, which extends the 
application of sections 4 to 6 of the Regulation of Railways Acts, 
1842 (see above), and the Acts amending the same, with respect to 
the opening of any railway, to such new works as additional lines, 
deviation lines, stations, junctions, and level-crossings ; but the Board 
of Trade may, in such cases, dispense with the notices required in the 
said Acts. 

The sixth item on the schedule is sections 4 and 6 of the Railway 
Regulation Act, 1873 [36 & 37 Vict. cap. 76]. 

Section 4 of this Act obliges a railway company to make to the 
Board of Trade, by the 15th February in each year, a return in 
specified forms: — 

(a) Of the cases in which a passenger line is connected with, or 
crossed on the level by any other line, siding or cross-over road, and 
of cases of non-compliance with Board of Trade requirements, in regard 
to the concentration and interlocking of signal and point levers and 
to the addition of safety points on goods lines and sidings. 

(b) Of the various systems — whether by telegraph on the absolute 
or permissive block or neither, or (on single lines only) on the " one 
engine in steam " system, or by train porter, or by train staff — on 
which the different portions of the railway are worked. 

In default a penalty of £5 per diem may be exacted, unless the- 
Board of Trade have in any case granted exemption. 

The 6th section is an amendment of section 6 of " The Railway 
Regulation Act, 1842 " (see above), and empowers the Board of Trade, 
if it thinks fit, to postpone the opening of a railway for a further 
period not exceeding one month, without going to the expense of 
further inspections, and so on from time to time until the requisitions 
of the Board's officers have been complied with. 

Seventh on the schedule is the whole of the Railway Returns (Con- 
tinuous Brakes) Act, 1878 [41 & 42 Vict. cap. 20], which obliges every 
railway company to furnish for each half year (ending 30th June and, 
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31st December), in an appointed form, a return of the amount of 
passenger stock fitted and not fitted with continuous brakes, the 
description of brakes adopted, and whether they are instantaneous in 
action, self-acting, universally applicable, in regular use, and of 
durable and easily maintainable materials. Failures of continuous 
brakes must be reported in another form of return ; and the number 
of passenger trains run without continuous brakes in a third form. 

The eighth enactment referred to in the schedule is section 3 of 
the Cheap Trains Act, 1883 [46 & 47 Vict. cap. 57]. It ensures the 
provision of proper third-class accommodation at fares not exceeding 
Id. per mile, and of workmen's trains, between 6 p.m. and 8 p.m., at 
reasonable fares, under the orders of the Board of Trade or — if the 
company appeal to them — of the Eailway Commissioners ; otherwise 
the railway may forfeit the exemption from passenger duty allowed, 
in respect to fares not exceeding that rate, by this same Act. But, 
as light railways are free from passenger duty, under section 12 of the 
Light Railways Act, this penalty would have no force in regard to 
them. 

Ninthly, and lastly, the schedule mentions the whole of the 
Regulation of Railways Act, 1889 [52 & 53 Vict. cap. 57]. 

This Act, to which reference was made at the beginning of this 
chapter, empowers the Board of Trade to order a railway company, 
within a certain time, 

(a) To adopt the block system ; 

(b) To interlock their points and signals ; 

(c) To use on all passenger trains continuous brakes, which shall 
be instantaneous in action, applicable by the driver and guards, 
self-applying in the event of failure of any of their parts, applicable 
to every vehicle — whether carrying passengers or not — in regular use 
in daily working, and manufactured of materials durable and easily 
maintained and kept in order. "In making any order under this 
section the Board of Trade shall have regard to the nature and 
extent of the traffic on the railway, " and " shall hear any company or 
person whom the Board of Trade may consider entitled to be heard." 
To meet expenses incurred under this Act, debenture stock may be 
issued on a certificate of the Board of Trade. 

The Act contains other provisions. Companies must furnish 
returns showing overtime of those persons in their employ whose 
duty involves the safety of trains or passengers. Penalties are laid 
down for avoiding payment of fare, the offender being liable to a fine 
of 40s., or, in a second or subsequent case of the kind, to a fine of 
.£20 or imprisonment for one month. Every passenger ticket must 
have the fare printed upon its face. Finally, the power to make 
bye-laws, subject to disallowance by the Board of Trade — conferred 
by the Railways Clauses Consolidation Act, 1845 — is extended to 
bye-laws for maintaining order in and regulating the use of railway 
stations and the approaches thereto. 

Under section 1 1 (c) of the Light Railways Act, an order may con- 
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tain provisions determining construction details, such as gauge, 
permanent-way, underbridges, level-crossings, etc.; provisipns for 
working the railway, dealing with station arrangements, method of 
traction, rolling-stock, train working, etc.; and provisions enabling 
the Light Eailway Company to make agreements with railway or 
other companies. 

If an agreement is made for the working of the line by a railway 
company, the latter is given the required powers to give effect to the 
order under section 11 (d). Or, if an existing railway company 
apply for an order to construct and work a light railway as their own 
undertaking, they may be given the required powers under this 
section. But they must furnish the certificate called for in the 
Rules made by the Board of Trade icith respect to applications to the 
Light Railway Commissioners for orders authorising light railways, 
27 (Z).* 

Under section 11 (e), the order may incorporate a company by in- 
clusion of provisions of the Companies Clauses Acts or by the inser- 
tion of others. 

The Board of Trade appears, under section 11 (g), to have in- 
dependent power to limit and regulate a council's advances or 
loans. 

In section 11 (i) discretionary power seems to be given, if the 
managing body is not a local authority, to include in the order the 
provisions contained in existing Acts, or to insert others, in regard to 
the audit of accounts. 

Section 1 1 (j) places light railways in the same position as standard 
railways, in regard to maximum rates and charges for traffic, and the 
application of rates and charges will, it may be presumed, be controlled 
by the Eailway Commissioners and the Board of Trade in the same 
manner as standard railways. The official and legal checks, to which 
railway rates and charges are subjected, have been briefly described 
in chapter II. 

New companies promoting a railway had been required to make a 
deposit of 5 per cent. ; for a railway under the Eailways Facilities 
Act, 1864, the rate was, as we have noted, 8 per cent. ; and, under 
the Tramways Act, 1870, the rate was 4 or 5 per cent. The require- 
ment of such deposits, while schemes were still in the Bill stage, was 
one of the greatest obstacles to the promotion of light railway projects. 
When once the Bill became an Act, the grievance would not exist ; 
but, in the initial stage, it was often prohibitory. The Light Eailway 
Commissioners may now, under section 11 (k), require, or not require, 
deposits at their discretion. 

In speaking of tramways and the Tramway Act of 1870, it has 
been observed that the right of pre-emption, severely enforced by 
some local authorities, was one cause of the failure of that Act. 
Section 1 1 (I) leaves it within the power of the Light Eailway Com- 

* Appendix IX., Statutory Rules and Orders, 1896. 
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missioners to determine, in the order, the conditions under which a 
local authority may acquire the railway. 

The effect of section 12 (2) must now be examined. Subject, firstly, 
to the foregoing provisions of the Act, and, secondly, to any special 
provisions, as indicated, contained in the order, the general enact- 
ments relating to railways are to apply ; and, for the purposes of 
these enactments and of the Clauses Acts, so far as they are applied, 
the Light Railway Company must be deemed a railway company and 
the order a special Act, and any provision thereof a special enactment, 
except that a light railway is not to come under the Railway 
Passenger Duty Act, 1842 [5 & 6 Vict. cap. 79], which levies the 
following : — 

" For, and in respect of, all passengers conveyed for hire upon or 
along any railway, a duty at and after the rate of £5 for £100 upon 
all sums received or charged for the hire, fare, or conveyance of all 
such passengers." 

A number of the general enactments, relating to railways, are 
mentioned in the course of this consideration of the Light Railway 
Act, and others are quoted in Appendix X. Reference may here be 
advised to Bigg's General Railway Acts. 

Under paragraph (1) of section 13 of the Light Railways Act, 
where an order incorporates the Lands Clauses Acts, any matter 
which, under those Acts, would be determined by a jury, by arbitra- 
tion, or by two justices [see remarks on section 1 1 (a)], is to be deter- 
mined by a single arbitrator who is to be appointed by the parties 
(or, if they do not agree, by the Board of Trade). The usual 10 per 
cent., as compensation for compulsory purchase, etc., may or may not 
be added to the estimated value, but, in making his award, the 
arbitrator must also take into account the probable increased value of 
the rest of the property, remaining with the owner, due to the pro- 
posed light railway, and this would act as a set-off. Hitherto, the 
custom has been to assess the disadvantages and to ignore the 
advantages to the owner. 

Under section 13 (2) the Board of Trade may fix a scale of costs 
for such arbitration. 

Paragraph (3) applies the Arbitration Act, 1889 [52 & 53 Vict. cap. 
49], to any such arbitration. Thus, a single arbitrator will be appointed, 
having power to administer oaths or take affirmations; to state an 
award in the form of a special case for the opinion of the High Court 
of Justice ; and to correct in an award any clerical mistake. Any 
party to the submission to arbitration may summon witnesses or call 
for documents by subpoena. The court may remit the award to the 
arbitrator for reconsideration or may set it aside if improperly pro- 
cured. The award may, by leave of the court, have effect as a 
judgment or order and be so enforced. Subject to section 13 (2) of 
the Light Railways Act, the costs of the reference and award lie in 
the discretion of the arbitrator. 

Section 14 of the Light Railways Act authorises the payment to 
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trustees of any purchase-money or compensation not exceeding ,£500,. 
and provides for cases of doubtful title to, or partial interest in, the 
land in question. This section extends the amount payable to trustees,, 
on behalf of a partial or limited owner, from £200 (under the Lands 
Clauses Act, 1845) to £500. 

Section 15 (1) applies to any local inquiry held by the Board of 
Trade, Part I. of the Board of Trade Arbitrations, etc., Act, 1874 
[37 & 38 Vict. cap. 40], by which power is given to the Board of 
Trade to hold such inquiry by any person or persons authorised by 
the Board, and (as if the application for an order were for a special 
Act) both promoters and objectors are liable for the expenses, which 
will be defrayed as the Board may direct. 

Under section 15 (2) have been issued the " Rules, dated September 
1896, made by the Board of Trade, with respect to applications to the 
Light Railway Commissioners for orders authorising Light Railways " 
(Statutory Rules and Orders, 1896, No. 787). They are quoted in 
Appendix IX. 

According to those rules, it will be observed, in connection with 
section 15 (3), that a fee of £50 must be paid to the Board of Trade 
by the promoters before they lodge their application with the- 
Commissioners. 

Unless otherwise provided, any expenses incurred by the Board of 
Trade will, under section 15 (4), be defrayed out of money furnished 
by Parliament. 

Section 15 (5) requires the Board of Trade to present an annual 
report to Parliament of proceedings taken under this Act. 

Section 16 of the Light Railways Act prescribes the manner in 
which any expenses incurred by local authorities, and allowed by the 
Commissioners, in connection with an application, are to be paid. 

Under section 17 county, borough, or district councils may com- 
bine for any purpose in connection with a light railway. County 
councils may thus combine under the provisions of the Local Govern- 
ment Act, 1888 [51 & 52 Vict. cap. 41], district councils under those 
of the Act of 1894 [56 & 57 Vict. cap. 73], and where councils 
cannot appoint joint committees under those Acts the provisions in 
the third schedule of the Light Railways Act apply. 

Any existing company may, under section 18, obtain an order to- 
construct or work, as a light railway, the whole or part of a railway 
which they already have power to construct or work. They would, 
of course, have to furnish the certificate required in the Rules made 
by the Board of Trade with respect to applications to the Light Rail- 
way Commissioners for orders authorising light railways, 27 (I) (see 
Appendix IX.). 

Section 19 prescribes the conditions under which, with the consent 
of the Board of Agriculture, a landowner may grant land or advance 
money for a light railway. A landowner within the meaning of the 
Improvement of Land Act, 1864 [27 & 28 Vict. cap. 114], is, " as to« 
lands in England, the persons who shall be in the actual possession or 
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receipt of the rents or profits of any land, whether of freehold, copy- 
hold, customary, or other tenure, except where such person shall be 
a tenant for life or lives holding under a lease for life or lives not 
renewable, or shall be a tenant for years holding under an agreement 
for a lease for a term of years not renewable, whereof less than 
twenty-five years shall be unexpired at the time of making any 
application to the commissioners, without regard to the real amount 
of the interest of any person so excepted ; and in the case where the 
person in the actual possession or receipt of the rents or profits of any 
land shall fall within the above exceptions, then the person who for 
the time being shall be in the actual receipt of the rent payable by 
the person so excepted, unless he shall also fall within the above 
exceptions, shall, jointly with the person who shall be liable to the 
payment thereof, be deemed for the purposes of this Act to be the 
owner of such lands." 

Section 20 provides for the conveyance of Crown lands. 

Section 21 guards the acquisition of commons for light railway 
purposes. 

Section 22 is framed to protect natural scenery and objects of 
historical interest. 

Junctions with existing railways will, under section 23, have to be 
made so as to interfere as little as possible with passenger lines. 
Passengers — as Sir James Allport said — load and unload themselves. 
In the case of goods, however, actual connection of the light and 
main lines would be of the greatest value. This, therefore, is to be 
desired, but interference with main railway passenger lines is to be 
avoided. Under the Kail way Clauses Act of 1863, the existing main 
line of railway may provide and work the junction and make the 
light railway pay for it. This might cost the latter too much, and the 
Board of Trade may make such conditions as seem to them fair. 

Section 24 prescribes the manner in which an order may be 
amended. 

The definition of "Act of Parliament" in the Telegraph Act, 1878 
[41 & 42 Vict. cap. 76], " includes a certificate granted by the Board 
of Trade under the Railways Construction Facilities Act, 1864." It is 
now, by section 25 of the Light Railways Act, made " to include an 
order authorising a light railway under this Act." The Telegraph 
Act, it may be added, grants power to the Postmaster- General to 
establish telegraphic lines on certain undertakings authorised by 
special Act of Parliament. 

Section 26 applies the Light Railways Act with certain modifica- 
tions to Scotland. It will be noticed that, while in England parish 
councils are not included in section 2, two or more parish councils 
in Scotland may, under the provisions of section 26 (2), combine 
where there is no district committee. 

Section 27 expressly excludes Ireland from the scope of the Act, it 
being otherwise provided for. 

Section 28 defines the expressions "Light Railway Company," 
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"Clauses Acts" [see the remarks on section 11 (a)], and "Share 
Capital." 

Finally, section 29 gives the Act its short title. 

The general enactments relating to railways referred to in section 
12 (2), and not actually mentioned in this chapter, are given in 
Appendix X. The reader may also consult Bigg's General Railway 
Acts, The Light Railways Act, 1896, by Henry Allen Stewart, and 
The Light Railways Act, 1896, by Evans Austin. 



CHAPTEE XII. 
THE QUESTION OF GAUGE. 

Contents.— Standard gauge in Europe and U.S.A., 4 ft. 8 J in.— Indian 
gauges, 5 ft. 6 in., metre, and 2 ft. 6 in. — Comparative cost of these per mile, 
£7200, £4500, and £1800— Effect of gauge on each item of construction — Effect 
of gauge on working expenses — M. de Lapparent's comparison — Battle of the 
gauges in India — Break of gauge and transhipment — Adoption of the metre 
gauge on main line routes in India — Col. Conway-Gordon's advocacy of Punjab 
feeder lines on the standard gauge— Choice of gauge now dependent on physical 
connection with trunk lines — M. Moreau's advocacy of the narrow gauge — 
Speed as a factor— Capacity of rolling-stock — Standard gauge generally re- 
quired in England— Economies independent of gauge should be eliminated from 
the discussion — Mr Walley-Dod's remarks on gauge in India — Sir John Wolfe 
Barry's views on gauge in England. 

Standard Gauge of Great Britain, etc. — The 4 ft. 8 \ in. gauge has 
been adopted as the standard for normal railways in Great Britain 
and most European countries. It was originally chosen because it 
happened to be that of the road wagons in the north of England 
which first ran on railways. 

Considering that the stability and speed of trains depended on the 
angle contained between lines drawn from the centre of gravity of a 
train-section to the inner edges of the rails, Brunei introduced a 
broader gauge of 7 ft., which made a splendid road — bridge rails on 
longitudinals — and existed on the Great Western Railway and its 
connections until 1892. 

There is no practical reason for departing from the 4 ft. 8J in. 
standard — which is that of Great Britain, the United States, and, ex- 
cepting Russia and Scandinavia, of continental Europe — and it is to 
be regretted that Irish broad-gauge lines are committed to the 5 ft. 
3 in. and Indian to the 5 ft. 6 in, standard. Our light railways may 
be as light as can be, but, if they are of the standard 4 ft. 8J in. 
gauge, the main line 8-ton, or even 10-ton wagons, may circulate freely 
on them. Where the 4 ft. 8 \ in. gauge is recognised as the standard, 
the only alternative should be the 2 ft. 6 in. gauge. Between these 
two the differences are sufficiently marked to get rid of overlapping 
conditions. 

Indian Gauges. — In India three gauges — the 5 ft. 6 in., the metre, 
and the 2 ft. 6 in. — have been freely tried. It furnishes us, therefore, 
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with the hest examples to assist us in determining the- effect of 
gauge. "We may take our figures from the Administration Report on 
the Railways of India for 1895-96. 

The average cost per mile of railway open is Rx. 16,273, or (assum- 
ing, for the purposes of this discussion, that 10 rupees are equal to 
12 shillings), £9764 for the 5 ft. 6 in. gauge; Rx.7214 or £4328 for 
the metre-gauge; and Rx.3342 or £2005 for the special smaller 
gauges. 

Investors or promoters, however, would scarcely accept, for 
purposes of rough comparative estimate, averages of all the railways 
on each gauge. The older the line — and the broad-gauge railways 
are the oldest — the greater the cumulative capital expenditure, added 
to annually and justified by growing business. The older broad- 
gauge lines were built somewhat extravagantly. The reduction in the 
price of material and departmental construction (doing away with the 
big contractor) have put the old figures out of date. 

Instead, therefore, of Rx. 16,000 or £9600 for the broad or 5 ft. 
•6 in. gauge, Rx.7000 or £4200 for the metre gauge, and Rx.3333 
or £2000 for the smaller special gauges, we should prefer figures 
based on "modern instances," and regard Rx. 12,000 or £7200 as 
roughly representing the cost of a 5 ft. 6 in. railway per mile, Rx.7500 
or £4500 as that of a metre gauge, and Rx.3000 or £1800 as that 
of a 2 ft. 6 in. gauge line. All the lines averaged would give us 
ratios of 16 : 7 : 3 very nearly ; modern instances correct the ratios to 
1 6 : 10 : 4, or 8 : 5 : 2. These figures are suggested as fairly representa- 
tive of the comparative cost of a railway in India, according as it is 
built on the 5 ft. 6 in., the metre, or the 2 ft. 6 in. gauge. 

It must not be supposed, however, that gauge is the only — or even 
the most important — factor upon which the cost depends. We may, 
perhaps, trace its influence on the cost most conveniently by examin- 
ing a table which exhibits under each main head the details of mileage 
cost of the Bengal-Nagpur (standard, 5 ft. 6 in.), the Indian Midland 
(standard), the Bengal and North-Western (metre), the Rajputana- 
Malwa (metre), and the Cooch Behar (2 ft. 6 in.) Railways. 

On the Bengal-Nagpur Railway (5 ft. 6 in. gauge) the permanent- 
way consists of 75 lb. flat-footed steel rails on steel sleepers, ballasted 
throughout with good stone. The line generally is unfenced, except 
at important stations. The mileage open was 861 miles. On the 
main line exceptionally heavy bridging of tributaries of the Mahanadi 
river occurs for 220 miles. On the Umaria-Bilaspur section is a 
great deal of heavy work in bank and cutting, a tunnel 1200 ft. 
long, etc. Practically, the ruling gradient is 1 in 100, and the 
minimum radius of curves 1000 ft. For further details of rolling- 
stock, traffic, earnings, etc., see the tables in the Appendices. 

On the Indian Midland Railway (standard gauge), the permanent- 
way consists of 80 lb. flat-footed steel rails on oval-pot cast-iron 
sleepers. The line is fenced throughout. The mileage open was 677 
miles. There is only one gradient so steep as 1 in 100, and there are no 
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curves with a radius of less than 1000 feet. There is a good deal of 
large-span girder bridging. ; 

On the Bengal and North- Western Railway (metre gauge) Tirhoot 
section, the permanent-way consists of 40 lb. iron (being replaced by 
50 lb. steel) or 41 J lb. steel rails, on wooden or on cast-iron plate 
sleepers. The line is fenced and ballasted. The country is easy. 
On the Sonepore-Ajodhya section the country is subject to inundation, 
and this has involved heavy banking. Bridging the Rapti and cross- 
ing the drainage of the Gunduk and Gogra rivers have been expen- 
sive. The grades and curves are easy. There is a considerable 
mileage of unfenced branches. 

On the Raj putana-Malwa Railway (metre gauge), the original 36 lb. 
and 40 lb. rails have already been largely replaced by 41 J lb. and 
50 lb. steel rails. The standard of construction varies considerably 
over a total open mileage of 1674, but is generally an exceptionally 
high one. As a rule the gradients and curves are easy. The 
Rajputana section includes a good deal of bridging, especially the 
bridge over the Jumna at Agra. There are heavy works on the 
Malwa section, including the Nerbudda bridge, tunnels, viaducts, etc. 
on the Holkar railway. A great deal of the line is unfenced. 

The Cooch Behar State Railway (2 ft. 6 in. gauge) runs through 
an easy country, on an embankment 12 ft. wide. The permanent- 
way consists of 25 lb. flat-footed steel rails, on pyngado sleepers in 
sand ballast. The bridges are built with metre-gauge girders. The 
line is unfenced. The curves and gradients are easy, but the quantity 
of earthwork is increased by a wide formation and embanking the 
line well above a country liable to inundation. 

Relation between Gauge and Cost. — We may now endeavour to 
see how the figures in the table are affected by gauge. 

Upon survey expenses, plant, and establishment gauge has no effect. 

In India land expenses are not much affected by gauge. Very often 
land is a free gift from the Imperial Government or a native state. 
In any case, its compulsory acquisition is a matter of simple pro- 
cedure, and, although the price paid in accordance with the assessment 
of the civil authorities is very rightly a liberal i one, it is not excessive. 
Indeed, so cheap is land that embankments are seldom made up of 
" spoil " from cutting, but from " borrow-pits ,,; at the side. Thanks to 
the wise generosity of the Rajput Maharajas, the cost of land does not 
bulk largely in the capital expenditure of the Raj putana-Malwa Rail- 
way ; and although, as usual, the line is constructed for ; a single 
track, sufficient land has been taken up to ^tdmit of another track 
being laid if necessary hereafter. | 

The cost of earth-work to formation is the next item, ft is one 
that is very largely dependent on grade and very little oh gauge. 

The steeper the ruling gradient, the shorter and more direct will be 
the practicable route in a hilly country ; and the sharper the 1 limiting 
curve, the larger the freedom and flexibility of adjustment [that will 
be possible. Now these are two of the advantages claimed by the 
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advocates of narrow-gauge lines, and they offer, especially in a 
-country which presents exceptional engineering difficulties, consider- 
able opportunities for reducing the cost of earth-work and other items 
•of construction. If, however, these difficulties occur at one or two 
critical points only, and are not characteristic of the line generally, 
the economy gained in alignment and grading will not necessarily 
justify the adoption of a narrow gauge. 

It must be conceded that, not as a necessary consequence of adopt- 
ing a very small gauge but as a matter of fact, the haulage of the 
same amount of paying load on a line of light traffic will generally be 
weighted with less dead-load on the smaller guage, and steeper 
gradients, therefore, will be practicable at a pinch. 

Adaptation of rolling-stock to sharp curvature is less a question of 
gauge than of design and of the use of bogies, the adoption of which 
has greatly weakened the narrow-gauge case. In fact a quotation (to 
be made later on) from Mr A. M. Wellington's work on Railway 
Location claims an advantage in respect of adaptation to sharp curves 
in favour of broad gauge. On the Manhattan Elevated Railway in 
New York, curves of 88 £ feet radius are not too sharp for the stock. 

Much sharper curves might be negotiated, both on the 5 ft. 6 in. 
and metre gauges, than those prescribed as the minima in the standard 
-dimensions laid down by the Government of India, so that no special 
value need be attached to the quotations here made. As a matter of 
fact, however, a radius of 1146 ft. is the absolute, and of 1910 ft. the 
preferred minimum, in ordinary country for curves on the 5 ft. 6 in. 
gauge; on the metre gauge, 716 ft. is the absolute, and 1146 ft. is 
the preferred minimum; and on the 2 ft. 6 in. gauge 238 ft. is the 
minimum; so that the Government of India limits are considerably 
in favour of the smaller gauge. In difficult country, where economy is 
most important, a curve of so small a radius as 573 ft. is permitted 
•on the 5 ft. 6 in. gauge, as against 358 ft. on the metre gauge. 

"Width of formation offers a direct and obvious, but not a very 
important, advantage to the adoption of a narrow gauge. The saving 
in earth-work is confined to the vertical strip covered by the difference 
in width of formation ; this difference is 4 ft. 6 in. in cutting, and 
■only 2 ft. 6 in. in embankment, as between the 5 ft. 6 in. and metre 
gauges ; and it leaves untouched the section covered by the slopes, 
that portion which would remain if the width of formation were nil. 
Even on the Cooch Behar 2 ft. 6 in. gauge line the banks are 12 ft. 
wide; the minimum is 10 ft. on the 2 ft. 6 in. gauge; 14 ft. on the 
metre gauge; and 16 ft. 6 in. on the 5 ft. 6 in. gauge. In a country 
where earth-work is cheap, the difference in gauge offers very little 
opportunity for economy. 

The quantity of earth-work in bank or cutting covered by the 
slopes increases as the square of the height or depth. The quantity 
of earth-work depending on width of formation increases simply with 
the height or depth. The saving in earth-work due to narrowing the 
width of formation, therefore, becomes proportionately less as the 
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height of embankment or depth of cutting increases ; it is, in fact, 
least important where it is most desirable, in heavy bank or cutting. 

Whatever the economy effected by choice of a narrower gauge and 
formation may be, it is often greatly discounted by building wagons- 
which are almost as wide as those of standard gauge. With slow 
speeds and small wheels the over-hang may be increased and a reduc- 
tion of gauge need not mean a corresponding reduction in capacity £ 
but, again, we cannot have wider stock without a wider formation, 
and thus such economy in earth- work as a narrow gauge might claim 
very nearly disappears. 

Double lines are scarcely within the purview of a light-railway dis- 
cussion, but it may be interesting to note that the minimum distance 
between tracks, centre to centre, outside stations, permitted by the 
Government of India is 12 feet for both the 5 ft. 6 in. and metre gauges* 

Where, as in India, land and earth- work are not so expensive as ir* 
Europe, these items are less affected by gauge. This factor becomes 
more important when the track is to be laid on a public road or in a 
street. Then the space occupied by the light railway and left to- 
ordinary road traffic, as well as the width of track to be paved and 
maintained by the former, depend very directly upon the gauge 
adopted; every foot of room, every inch is precious; and, if town 
councillors are thus forced to insist upon a smaller gauge for a light 
railway invading their town, they are more justified than when they 
break the gauge, because wagons and trucks might otherwise cross a 
street or two, startling their sleepy traffic, and spoiling the beauty of 
their shops and villas. 

Much of the cost of bridge- work is not only dependent upon physical 
difficulties and independent of gauge, but actually independent of the- 
moving loads also. 

The longer the span of a bridge, the less important becomes the- 
train-load and the more important the weight of the girder- work itself* 

The smaller the span the more do the strength and cost of the 
bridge depend upon the moving load ; and again — as in rails — on the- 
actual load carried, scarcely at all on the gauge of the track ; and not 
only on the actual weight of the train, but on the speed at which it 
is taken over the bridge. Thus, on the one hand, we ventured for 
many years in the Punjab to haul broad-gauge trains very slowly and 
cautiously over bridges designed for the metre gauge ; on the other 
hand, we have considered it advisable to erect metre-gauge girders, 
ready for future developments, on a 2 ft. 6 in. gauge railway in 
Bengal. As a matter of fact, on the railway referred to, the embank- 
ments and the girders are capable of taking a metre-gauge line 
to-morrow. With light loads and slow speeds, therefore, there is not 
very much economy secured by choosing a narrow gauge ; and such 
economy as is possible tends to vanish as the span of the girders 
increases. While this is true of girder-work, it is equally obvious 
that the cost of wing walls depends in no way on the gauge ; and that 
the saving on width of abutment and width of piers is not verjr 
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important, especially where the foundations which carry the piers and 
abutments are deep and costly, and protective works — a matter 
absolutely independent of gauge — are on a large scale. A study of the 
cost and particulars of some of the large railway bridges in India* will 
show at once that, while the cost per lineal foot varies very much, the 
gauge is the most insignificant factor of the many which affect the 
cost. 

For comparing the cost of 5 ft. 6 in. and metre-gauge bridges and 
culverts of smaller span we have ample data in the Bridge and 
Culvert Tables worked out by Mr E. H. Stone, M. Inst. C.E., the 
present chief engineer of the East Indian Railway, but our quotations 
must necessarily be brief, and only a few of the more important items 
can be compared. 
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From the table here compiled we see that, for girder bridges of 
small span, the adoption of the smaller gauge does not greatly reduce 
the quantities, and that the reduction is comparatively less as the 
height of bank and span of girders increase. Thus, taking the top 

* Pp. 50-55, Administration Report on the Railways in India for 1895-96, Part II. 
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and bottom figures we find that, while the concrete is 13 per cent, 
more for a 5 ft, 6 in. girder bridge of 6 ft. span, it is only 5 per cent, 
more for a 5 ft. 6 in. girder bridge of 40 ft. span, than for metre- 
gauge girder bridges of the same spans ; in the case of masonry, an 
excess of 18 per cent, at the top is gradually diminished to 7 per cent, 
at the bottom of the table, and, while a 6 ft. girder is 60 per cent- 
heavier on the 5 ft. 6 in. gauge than on the metre gauge, a 40 ft. girder 
is only 26 per cent, heavier. These are sufficiently significant figures. 

In the same way, a reference to Mr Stone's tables for arched 
culverts, the slopes of the embankment being 2 to 1, would show ua 
at once that the quantities for a culvert on the 5 ft. 6 in. gauge, when 
the height of bank is h ft., are precisely the same as the quantities for 
a culvert on the metre gauge, when the height of bank is h + 1 ft. 
Without going into details, therefore, it is evident that, while in an 
embankment 5 ft. high, the difference is 20 per cent., in an embank- 
ment 10 ft. high it is only 10 per cent., in an embankment 40 ft. high 
only 2 J per cent., and so on. Here, again, the saving in expenditure 
to gauge diminishes as the work becomes heavier, diminishes, in fact, 
exactly where economy is most valuable. 

In open-top and flat-top culverts of 2 ft. span, the percentage of 
saving in a narrow gauge is much higher than for water-ways of 
larger span. 

Under the main head of bridge-work we must finally admit that 
difference in cost depends mainly upon physical difficulties, much less 
upon gauge. 

In ballasting, a good deal of difference is made by the gauge. That 
is obvious. In the list of standard dimensions laid down by the 
Government of India, we find that the absolute minimum width of 
ballast at level of foot of rail is 10 ft. on the 5 ft. 6 in. gauge and 7 ft. 
on the metre — a difference of 3 ft., while the preferred minima are 
respectively 11 ft. and 1\ ft., a difference of 3 \ ft. Moreover, even 
when the same minimum depth of ballast below sleepers is adopted 
(as in cuttings in soft soil or on banks), the shallower sleeper of the 
narrow gauge will materially reduce the total depth of ballast required. 
So that both in width and depth the reduction in the section of ballast 
is important. 

In permanent-way the difference in cost is largely independent of 
the gauge. The most important factor is the weight of the rail, and 
that cannot be expressed in terms of the gauge. Generally and 
practically it is determined by the maximum weight on a pair of 
wheels. Even where we have a much lighter section, we have at the 
same time to reckon with a higher rate of cost per ton. Moreover, 
when a broad-gauge railway is making a light line, old but serviceable 
rails of heavy section may be available from main-line renewals, and 
these may often be cheaper and. stronger than new rails of lighter 
section. The use of second-hand sleepers, however, is not to be 
advised ; new sleepers are more economical. 
,. The maximum weight on a pair of wheels is 15 tons on the 5 ft. 
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6 in. gauge, 8 tons on the metre gauge, and 6 tons on the 2 ft. 6 in. 
gauge. The maximum gross weight of engine and tender together 
permitted on the 5 ft. 6 in. gauge is 86 tons, and on the metre gauge 
46 tons* The weight per yard of rail adopted to take these loads 
on each of the railways compared in the table has been stated 
above. 

The absolute saving in quantity of sleeper- wood may be measured 
by the ratio of that required on the 5 ft. 6 in. to that required on the 
metre gauge — 9 to 4. 

A glance at price-lists will show us that the ultimate economy is 
reached with the 2 ft. gauge ; for the difference in cost per yard of 
portable railway of 16, 20, 24, or 30 inches gauge is merely a matter 
of pence. 

Stations and buildings are purely a question of accommodation 
required. How little gauge has to do with expenditure under this 
main head is indicated by the amounts for the two metre-gauge rail- 
ways being larger than those for the two standard-gauge fines. On 
the metre gauge — and much more on lines of less gauge — platforms 
may be altogether dispensed with. So* in the case of light railways 
of 4 ft. 8£ in., or 5 ft. 6 in. gauge, they are not absolutely necessary. 

Platforms and walls of liberal and uniform height are most particu- 
larly required for the accommodation of a suburban traffic, with frequent 
stoppages, where passengers must enter a train or alight from it as 
rapidly as possible, and with the least amount of risk. A passenger 
must be able to take it for granted that, whenever he gets out, he can 
step on to a platform of exactly the same height that he is accustomed 
to ; he must not be taken by surprise- 
To light railways these considerations scarcely apply. The choice 
seems to lie between a platform of reasonable and convenient height 
and no platform wall at all, the surface being simply consolidated 
flush with the level, of the rail. Most of the cost of a platform wall 
is below rail-level, and, while the inconvenience, although not serjpus, 
is obvious, the economy of the low platforms which are familiar to us 
on Continental railways is scarcely to be commended. If, on a light 
railway, we accept the choice as between a sufficient platform or none 
at all, we may generally adopt the latter. 

In laying out a station yard, the width of the yard and the space 
occupied by points and crossings, cross-overs, etc., will depend upon 
the prescribed minimum distance between tracks, centre to centre. 
The absolute minima in India are 14 ft., 12 ft. 6 in., and 12 ft. on the 
5 ft. 6 in., metre, and 2 ft. 6 in. gauges respectively, but the preferred 
minima — to allow not only for very wide metre-guage stock but for a 
possible increase of gauge and consequent expansion in the future 1 — 
are 15 ft. 6 in. and 14 ft. 6 in. on the standard and metre gauges. 
Sidings fall under the head of " ballast and permanent- way," and the 
length of sidings required for standing and shunting purposes depends 
more upon the traffic than the gauge. Indeed, the narrower gauge 
will require longer sidings to hold the same quantity of goods. 
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Points and crossings, water columns, turntables, etc., come under 
the subhead of " station machinery " and main head of " stations and 
buildings." The minimum diameter of an engine turntable is 50 ft. 
on the 5 ft. 6 in. gauge, and not more than 36 feet on the metre 
gauge; that of a carriage or wagon turntable is 18 feet on the 5 ft. 
6 in. gauge, and only 14 feet on the metre gauge. These will,* how- 
ever, be required at termini only, and, if land be available, triangles, 
the cost of which scarcely depends on gauge, may be substituted. 

In constructing an engine running-shed, the Government of India 
prescribe, as the absolute minimum distances between tracks, 10 ft. 
6 in. on the metre gauge and 14 ft. on the 5 ft. 6 in. gauge; but they 
would prefer a distance of 17 feet on both gauges, and such a prefer- 
ence practically ensures its adoption. 

On the subject of " rolling-stock," the next item for comparison, it 
may be said that, absolutely apart from gauge, the expenditure on 
rolling-stock must depend upon the amount, the nature, and the con- 
ditions of the traffic dealt with. The Bengal-Nagpur heads the list, 
the metre-gauge Rajputana-Malwa Railway comes next, the Indian 
Midland does with half the expenditure of the Bengal-Nagpur, the 
metre-gauge Bengal & North-Western follows it very nearly, and 
the Cooch Behar stock costs least of all. 

Between the two 5 ft. 6 in. gauge lines, the Bengal-Nagpur and 
Indian Midland, the differences in capital outlay, mileage, working 
expenses, goods traffic in general merchandise, train-mileage, and 
locomotive stock are not very wide. The differences in gross earnings, 
net earnings, and mineral traffic are-especial ly in the last case-much 
more in favour of the Bengal-Nagpur Railway. "When it is observed 
that only 2849 tons coal and coke are carried on the Midland Rail- 
way, as compared with 519,437 tons on the Bengal-Nagpur, it is not 
surprising that the number of goods vehicles required on the latter is 
in the ratio of five to three required on the former. 

Next, considering the metre-gauge Rajputana-Malwa Railway, we 
notice that, roughly, its mileage is twice as much, its gross earnings 
four times as much, its working expenses nearly three times as much, 
and its net earnings about five times as much as on either of the two 
5 ft. 6 in. gauge fines. Its mineral traffic is insignificant (except for 
its own use), but its goods traffic in general merchandise is four or five 
times as much. Its train-mileage is four and a half times as much. On 
the whole, therefore, its employment of more than four times as many 
locomotives, two and three times as many passenger and goods 
vehicles, and its expenditure of Rx.1175 per mile on rolling-stock is 
justified by its traffic, and is absolutely independent of its gauge. 

The maximum width over open doors is 13 ft. 3 in. for passenger, 
and 14 ft. for goods vehicles on the 5 ft. 6 in. gauge; 12 ft. 6 in. for 
passenger and goods vehicles on the metre gauge ; and the maximum 
width of stock over all (not necessarily the same thing, it will be 
noticed), 7 ft. 6 in. on the 2 ft. 6 in. gauge. The maximum height 
above rail level, the minimum accommodation, and the maximum 
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weight on a pair of wheels are ajso given in the table of standard 
•dimensions in Chapter XIV. 

In regard to the main heads of "plant," " ferries," "general 
•charges," and " loss by exchange," no comparison need be made. 

The proportion of working expenses to gross earnings is 51 per cent, 
•on the Bengal-Nagpur, 58 on the Indian Midland, 42 on the Bengal 
<fc North- Western, 38 on the Rajputana-Malwa, and 64 on the 
•Cooch Behar Railway. This is entirely a matter of traffic, and a high 
percentage of expenses in earnings is no more against the narrow 
gauge than a great many other statistics advanced by its extreme 
advocates are in its favour, purely as a question of gauge. 

As a result of our comparison of typical Indian Railways, it is 
suggested that the actual cost may be roughly represented by 
Rx.12,000 or £7200 on the 5 ft. 6 in., Rx.7500 or £4500 on the 
metre, and Rx.3000 or £1800 on the 2 ft. 6 in. gauge. The influence 
of gauge on each item of expenditure has been generally indicated. 

It will be interesting to quote a similar comparison — in lump sum 
•only, not in detail — between French railways on the 4 ft. 8£ in., 
metre, and 2 ft. gauges. 

M. A. de Lapparent * takes £6437 per mile (100,000f . per kilom.) as 
the minimum cost of a 4 ft. 8 J in. gauge line ; £3862 per mile (60,000f. 
per kilom.) as the average cost of a metre-gauge line, if fixed signals, 
fencing, etc., are dispensed with, inclines of 25 to 30 millimetres 
Allowed, and sheds for stations (and it will be noticed that this 
stipulation brings the metre-gauge figures under light-railway condi- 
tions which do not directly depend upon the gauge) ; and £1287 per 
mile (20,000f. per kilom.) as that of a 2 ft. gauge portable railway on 
the Decauville or "ladder" system. 

The locomotives on the metre gauge referred to by him are very 
light — 15 to 33 J tons, — and, on the 2 ft. gauge, 9 J tons empty and 
12 tons in working order. The rails are correspondingly light, less 
than 20 lbs. per yard on the 2 ft. gauge. The passenger carriages are 
■5 ft. 7 in. wide. 

Battle of the Gauges in India. — The experience of India in the 
matter of gauges illustrates the inconvenience of having adopted a 
standard wider than 4 ft. 8J in. The choice of the 5 ft. 6 in. gauge 
— for no other reason, apparently, than its being a compromise be- 
tween the English 7 ft. and 4 ft. 8J in. gauges — was made in 
accordance with the advice of an engineer specially summoned from 
England. This was the first mistake. Were the 4 ft. 8 \ in. gauge 
the standard, locomotive and other rolling stock could be imported 
from the mother-country at a crisis, and the advantage of this, from 
a military and political point of view, must be enormous. 

Railway development in India was later on checked by the cost of 
an unnecessarily broad gauge for the purposes of ]ines of poor traffic. 
Eminent engineers advocated a 3 ft. 6 in. gauge and estimated the differ- 
•ence in cost — as between that and the 5 ft. 6 in. gauge — at from £784 

* Le SUcle dto Ftr, by A; de Lapparent, Paris. 
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to £984 per mile; while Mr Thornton,* adding capitalised savings, 
made it £1000. The drawbacks of transhipment were discounted by 
Mr Grierson. The disadvantages of break of gauge, from a strategic- 
point of view, were pointed out by Sir W. P. Andrew, and the additional 
cost and inconvenience of different stock by Mr Bidder. Mr (now 
Sir Alexander) Rendel wanted a smaller gauge, 2 ft. 9 in., and a 
36 lb. rail ; and had the 4 ft. 8£ in. gauge been the standard, this — 
or, better still, the 2ft. 6 in. — should have been the only alternative. 
The general tendency towards the decimal system of weights and 
measures, which was prevalent, induced Lord Mayo to decide finally 
on the metre gauge. 

At that time Mr (now Sir Guilford) Molesworth was consulting 
engineer for railways to the Government of India (1872-89), and his- 
opinion must have been of the greatest value in clearing the question 
of arguments and comparisons which, as unsound as they are plausible, 
are still put forward by extreme advocates of one gauge and another* 

For example, expert advice would point out that excessive dead 
load is chiefly due to traffic conditions rather than to the design of the 
rolling-stock. That the narrow gauge held the advantage in this re- 
spect in dense compact loads would be acknowledged, but the broad 
gauge was most favourable to the carriage of light bulky articles. 
As a matter of fact the capacity of the metre-gauge carriages and 
wagons was very nearly equal to that of English stock, and, therefore, 
equal to all ordinary demands, commercial or military. In conclusion, 
the matter of dead load might be eliminated from both sides of the 
question. The narrow-gauge stock would be somewhat better adapted 
for leaving small consignments at way-side stations. In working, 
difference of cost did not appear. The real objection to the adoption 
of two different gauges on main line routes was the break of gauges. 
It not only established the necessity of separate systems and' termini 
and prevented interchange of stock, but transhipment involved 
expense, divided responsibility, delays, demurrage, opportunities for 
pilfering, breakage, loss, and confusion. 

So great are these drawbacks from a military point of view that, 
after the experience of the Afghan War, the line between Lahore and 
Jhelum, originally constructed on the metre gauge, was rejaid to 
standard gauge and the bridges strengthened accordingly. The steep 
gradients, requiring the splitting pf trains, added to the block of traffio 
caused by break of gauge, and these also have been reduced at very 
heavy expense by new works on various alterations of alignment. 

The commercial objections to transhipment are less serious. There 
must be a direct addition to capital cost to provide special sidings^ 
platforms, and receiving sheds. There must also be an addition to the 
working staff for unloading, sorting, tallying, reloading, clerkager, etc. 

The evidence in regard to the working expenses of transhipment 
is most conflicting. Mr Woodruffe (one of the Victorian Railway 

* Thornton on "Gauge," Min. Ptjc* Inst. C»E„ vol. xxxv., 1872-73. 
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Commissioners) estimated the cost at 2s. a ton.* Mr Grierson, 
after observing that the cost, damage, and delay due to tranship- 
ment on break of gauge had been very much exaggerated, and point- 
ing out that the greatest inconvenience was felt with mineral and 
bulky or heavy traffic, considered that its cost was not more than 5d. 
or 6d. a ton, being less than that involved in the transfer of goods 
from warehouse to cart, from cart to railway wagon, and delivery at 
destination.! Mr Bryce J calculates the cost at 6d. a ton. M. 
Auguste Moreau is sanguine enough to say that the working ex- 
penses, due to break of gauge, may be reduced to £d. per ton, if 
proper arrangements are made.§ Mr. Money | considers the cost 
equivalent to a carriage of 6 miles. MM. Sartiaux and Banderali 
estimate it at 2d. to 3d., or exceptionally 4d. per ton.H The Clear- 
ing House allowance for transhipment, in the days of the G.W.R. 
broad gauge, was 20 miles. On the Eastern Bengal State Railway 
the transhipment from broad-gauge wagon to river-flat, across the 
Ganges, and from river-flat to metre-gauge wagon may be esti- 
mated with reference to 250,000 tons and 250,000 passengers, and 
a total cost for working the ferry of Rx.40,000 or £24,000. The 
cost, therefore, may be put down at lid. per ton or per passenger; 
and this includes (over and above the expenses that would be 
incurred if the transhipment were directly from wagon of one 
gauge to wagon of another) a second handling and checking of the 
goods, the cost of working and maintaining the steamers and flats, 
the interest on the capital expended on them, the cost of ripping-up 
and relaying the sidings as one point or another is workable, the 
varying length of the train journey, etc. Our experience, accord- 
ingly, would support Mr Grierson's figure of 5d. a ton, as being an 
ample estimate of the probable cost of transhipment due to break 
of gauge only. Mr R. C. Rapier, chairman of the Southwold 
Railway (narrow gauge), ingeniously claims as an advantage of adopt- 
ing the smaller gauge on feeder lines, the allotment of 9d. per ton 
for transhipment to the narrow-gauge line, because this more than 
covers the cost. 

Even the disadvantage of delay may be greatly discounted by 
good organisation. M. Auguste Moreau asserts not only that bulk 
has to be broken in any case with incomplete loads, but that as much 
as fths of all goods, even in full wagons, have to be transhipped. 
His remarks must, however, be confined to French experience- 
When he argues that the transhipment of coal and other minerals 
is least troublesome, he directly contradicts Mr Grierson's evidence 
in regard to this traffic, and ignores the risk, the damage, and the 

* Transport, vol. vi., Jan. 1895. 

t Thornton on " Gauge," Min. Proc. Inst. C.&, vol. xxxv.,. 1872-73. 
X Engineering, vol. lviii., Dec. 14, 1894. 

§ Foreign Abstracts, Min. Proc. Inst, C.E., vol. lxxxi. pp. 371-5, 1885. 
|| Min. Proc. Inst. C.E., vol. cxxiii., 1895-96. 
H The Engineer, April 10, 1896. 
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wastage to which it is exposed. It must not he forgotten, how- 
ever, that transhipment — independently of break of gauge and 
quite in the ordinary course of service — has often to be faced in 
the case of luggage and mixed vans, and that other than complete 
wagon-loads have to be opened, divided and rearranged. 

The evils of transhipment are, of course, more especially felt in 
relation to goods traffic. Passengers — if Sir James Allport's remark 
may once more be quoted — load and unload themselves. 

Many suggestions have been put forward to obviate the delay, 
the cost, and the inconvenience caused by break of gauge. One is to 
lift the narrow-gauge bodies off their wheels and to load them up 
on the broad-gauge truck, an addition of special stock which is not 
likely to find much favour. Herr Ziffer,* on a system of four rails, 
would interpose a special brake van, having normal side buffers and 
a narrow-gauge lower central buffer as well, between the wagons 
of both gauges, and thus link them up to be hauled by a locomo- 
tive on either gauge wherever required for shunting, transhipping, 
and loading purposes, but the combined movement of standard and 
narrow-gauge stock on four rails is very seldom required. An Eng- 
lish engineer, Mr Everard R. Calthrop, the advocate of 2 ft. 6 in. 
gauge light railways, has designed a special transportation car on the 
narrow gauge to carry a broad-gauge wagon, which deserves atten- 
tion. It is a singular conception, however, to tackle the difficulty 
of transhipment by making a transportation car, running on a light 
railway of narrow gauge, carry a loaded standard-gauge wagon. The 
car consists of a low-hung open frame, between which rise the wheels 
running on the 2 ft. 6 in. gauge, and to the sides of which are fitted 
two troughs on carriers placed low down on either side along the 
whole length. On to these troughs the broad-gauge wagon is run, 
and the difference between the gauges is so great that its wheels 
easily straddle the frame and wheels of the 2 ft. 6 in. car. Loaded 
lorrys and farmers' wagons, too, may thus be transported over the 
2 ft. 6 in. gauge line without disturbing their contents. 

The objections to break of gauge in India, on main-line routes, were 
chiefly military and political rather than commercial. Not only was 
the metre gauge acknowledged to be equal to the requirements of 
ordinary traffic, but it was as capable as English rolling-stock of 
carrying all sorts of military equipment, artillery, and siege guns. 
The metre-gauge vehicles were 6£ feet wide, as compared with a 
width of 8 ft. on the broad gauge. Equally slow speeds would enable 
the latter vehicles to be made as wide as 1 1 ft. 

It was, at the same time, recognised that statistics of the perform- 
ance of engines and vehicles purposely designed for slow speeds could 
not fairly be contrasted with those designed for high speeds ; and 
that comparisons could not be drawn between stock built for dense 
heavy freight or mineral loads and stock built for light or average 

* Die Einmilndung der Schmalspurigen Stiermzrkischen Landesbahnen, 
etc. AVien, 1894. 
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freights. In heavy mineral traffic the smaller gauge might have the- 
advantage ; hut, for the carriage of light and hulky agricultural pro- 
duce — the principal freight in India — the "broader gauge was the more- 
suitable. 

Again, with no heavier rail than that required on the metre gauge, 
the 5 ft. 6 in. gauge light line could take the standard carriage and 
wagon stock, thus avoiding the break of bulk and splitting of con- 
signments consequent upon a change of gauge and transhipment. 
And the cost of the light broad gauge line would not be much more. 

The result of the discussion a quarter of a century ago was the in- 
troduction of the metre gauge, and its occupation of such splendid 
main-line routes as the Rajputana-Malwa and other paying railways. 
The capacity of the Rajputana-Malwa Railway was so strained by the- 
increase of traffic that it was proposed to double the road or re-lay 
the track on the 5 ft. 6 in. gauge. In cost there was little difference- 
between these alternatives. The development of other centres has. 
since relieved it of traffic which might overtax a metre-gauge single 
line. 

The discussion on gauge was again revived in India a few years, 
ago, but rather with reference to feeder and branch railways than to. 
main-line routes. 

Colonel Conway-Gordon, R.E., Director of the North-Western Rail- 
way, in 1886, pressed for the promotion of light traffic feeder lines on 
the 5 ft. 6 in. gauge to tap the ever-increasing areas of land opened up 
for wheat cultivation by the splendid efforts of the irrigation engi- 
neers in the Punjab. At the same time, in the Bombay Presidency, 
branches on the metre-gauge were constructed as feeders to the 
Rajputana-Malwa Railway. In Bengal the tendency has been to 
develop light railways on the 2 ft 6 in. gauge, and in this Presidency 
a change of gauge may very well be made where vast and wandering 
rivers in any case break the continuity of railway communication. 

The drift of official opinion, six or seven years ago, was in favour of 
adopting the broad gauge for all future railways, unless there were 
special reasons against it. At the same time, experience of military 
difficulties, due to transhipment, as well as the influence of powerful 
railway companies interested, enforced the advisability of completing 
missing links in through communication on the metre gauge ; but 
railways adopting this gauge must comply with standard dimensions 
which would be suitable for the 5 ft. 6 in. gauge also. The conver- 
sion of existing lines to broad gauge is subordinated to the construc- 
tion of new lines. The gauge of feeder lines should preferably be the 
same as that of the trunk line they are intended to feed ; and thus, 
branches connected with the Rajputana-Malwa system have naturally 
been constructed on the metre gauge, while in Bengal no considera- 
tion of this sort opposed the adoption of the 2 ft. 6 in. gauge where 
it was desired. For railways in connection with frontier expeditions* 
the Military Department in India last year decided to adopt the 2 ft. 
gauge, rapid construction being of the first importance, and the line 
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and stock being able to carry all they required. The writer ventures 
to suggest that nothing less than 2 ft. 6 in. should have been adopted, 
and that the Public Works Department should not perpetuate the 
blunder by declaring — as they are said to have done* — a decided 
preference for a 2 ft. gauge to be adopted in future on narrow-gauge 
feeder lines generally. 

Alleged advantages of Narrow -Gauge Stock. — M. Auguste 
Moreau's demonstration of the advantages of narrow-gauge railways 
— in the Memoires de la Societe des Ingenieurs Civils, 1884, p. 537t 
— deserves consideration. Comparing 4 ft. 8£ in. and metre-gauge 
stock, and assuming that all dimensions are in proportion to the gauge, 
his conclusion is that the weights of the wagons would be as the cubes 
of the gauges ; so that a metre-gauge wagon would weigh one-third 
as much as a 4 ft. 8 J in. wagon. The molecular resistance to flexure 
would be as the squares of the gauges, giving a ratio of 1 to 2. Thus 
«, metre-gauge wagon, weighing one-third as much as, could carry one- 
half the load of, a 4 ft. 8£ in. wagon. On these assumptions, therefore, 
the ratio of dead weight to paying load on the metre gauge is only 
two-thirds of that on the 4 ft. 8£ in. gauge. In practice, M. Moreau 
admits, these ratios, so favourable to the smaller gauge, do not obtain ; 
and he proposes 7:10 as the practical ratio instead of 2:3, the 
theoretical ratio. 

Further, his view is that metre-gauge stock might be as wide as 
9 ft. 2 in. But, on the same conditions, we may widen broad-gauge 
stock in the same proportion. That for local traffic in small con- 
signments small stock, on whatever gauge, is most convenient has 
been admitted. M. Moreau does not dispute that bogie stock on the 
normal gauge will negotiate sharp curves in rough country, but he 
asserts that the ratio of dead to paying weight is — with full carriages 
— increased to 8:1 on the normal gauge, as compared with 3:1 on the 
metre gauge. The value of passenger stock, however, is rather one 
of facilities than one of tare — bogie stock is, as a rule, for passengers 
— and any passenger will give his opinion in favour of broad gauge 
for space, convenience, and facilities. 

In regard to break of gauge, M. Moreau reviews the objections, 
and disposes of them as follows: — Working expenses of transhipment 
may, if proper arrangements be made, be reduced to Jd. per ton, on 
which point evidence has been given above. Delay is of little import- 
ance, as a day is usually lost in passing a truck from one system to 
another on the same gauge ; but a delay of this sort would scarcely be 
tolerated in England, although it might be patiently borne in France 
or India. When M. Moreau observes that the transhipment of coals 
and other minerals is of little import, the experience of most of us 
will force us to disagree with him. Not only, according to M. Moreau, 
must incomplete loads (under present conditions and apart from break 
of gauge) always suffer transhipment, but, in addition, as much as 

* Indian Engineering^ Sept. 17, 1898. 

t Min. Proc. Inst. C.E., vol. lxxxi., 1885, pp. 371-75. 
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three-fourths of all merchandise arriving in full wagons. If the 
■circulation of rolling-stock on all lines of the same gauge is so im- 
perfect as M. Moreau indicates, this would appear to be one of those 
things which they do not manage quite so well in France as in 
England, or even in India. 

The tare, capacity, and cost of rolling-stock depend far more upon 
the nature of traffic, the material and workmanship, the lowest speed 
permissible, the smallest diameter of wheels, the possible overhang, 
•etc., than upon the gauge. 

" Consequent," says one advocate of narrow gauge, " upon the 
much lower speed of trains upon the 2 ft. 6 in. gauge, shocks and 
vibrations are so much less violent, that the diminution of wear and 
tear is very marked, and it is, therefore, the practice to build under 
frames, proportionately very much lighter than on the standard gauge." 

Quite so, " consequent upon the much lower speed of trains upon 
the 2 ft. 6 in. gauge," we can do this and many other things ; but 
surely we can reduce the speed without narrowing the gauge. On 
this point the late Lieut. -Gen. Sir George Chesney, R.E., when on 
the Indian Council, once observed with quiet humour : — " It is 
now generally admitted that the old notion of a broad-gauge railway 
being more expensive to build than a narrow-gauge one is erroneous, 
and, for my own part, I doubt whether the former could not be made 
just as cheaply as the latter. The initial cost of the line can be 
regulated, for the most part, by the rate of speed to be used on it, and 
some stress is laid on the practical difficulty of maintaining a low 
rate of speed on a broad-gauge line. Many of our railways, hwcever, 
have overcome this difficulty so far with remarkable success." 

As, whenever this question is discussed, comparisons are made 
between the tare, dimensions, and load of rolling-stock on one gauge 
and another, a few more remarks on this subject will be inserted here. 

On English railways, goods vehicles capable of carrying 8 tons may 
not carry a useful load, on the average, of more than 1 ton. The 
ultimate capacity has little or nothing to do with the average load. 
A goods vehicle must be capable of carrying a reasonable maximum 
load, but full loads are far less important than rapid service. If a 
provincial tradesman wires to a London wholesale house an order for 
certain goods to-day, he expects to get them to-morrow morning. 

In the United States full loads, as well as rapid service, are im- 
portant to an enormous railway business in grain for export, and stock 
is built and trains are run accordingly. 

Wheat from the Punjab or North-Western Provinces of India 
•demands a steady service, full loads, and heavy trains. Jute in 
Eastern Bengal strains the carrying power of the railway to the 
utmost, not only by its quantity, but, also by the variations of the 
market. 

On lines of poor traffic, economy and full loads are the first neces- 
sity, rapid service a minor consideration. 

The standard covered goods steel wagons on the Eastern Bengal 
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State Railway, 5 ft. 6 in. gauge, are 9 ft. wide and 7 ft. 10 in. high 
inside, the sectional area thus being 70*5 sq. ft. ; their tare weight is- 
7 tons 10 cwt., and they carry 16 tons 10 cwt. Those on the metre- 
gauge are 6 ft. 7 in. wide and 7 ft. 7 in. high, have a sectional area 
of 47 # 7 sq. ft., tare 4 tons 17 cwt., and carry 9 tons 3 cwt. The 
standard covered goods bogie wagons for the Barsi Light Railway,. 
2 ft. 6 in. gauge, are 7 ft. wide and 6 ft. 6 in. high inside, give a 
sectional area of 45 # 5 sq. ft. ; they tare 5 tons 18 cwts., and their load 
is 14 tons 2 cwts. The maximum weight on a pair of wheels permitted 
by the Government of India in the case of goods stock is 12 tons on 
the 5 ft. 6 in. gauge, 7 tons on the metre gauge, and 5 tons (for all 
stock) on the Barsi Light Railway of 2 ft. 6 in. gauge. 

On a light railway — Caen to Dives and Luc-sur-Mer — in ETor- * 
mandy, constructed by the " Decauville " Company on a 2 ft. gauge, 
are goods wagons of two types, a four-wheeler to carry about 5 tons, 
and a bogie wagon carrying a standard -gauge load of 10 tons — these 
weigh only about 3 J tons each.* The ultimate economy in cost 
of rolling-stock is certainly reached on the 2 ft. gauge, just as we 
found in the case of permanent-way. The perusal of a portable- 
railway catalogue shows us that the difference in price between one 
wagon and another, according as the gauge is 16, 20, or 24 inches, ia 
merely a matter of shillings ; yet this difference in cost may cover a 
serious difference in working capacity. 

Rolling-stock depends upon so many factors — not upon gauge only, 
but upon specification, material, workmanship, nature of goods, con- 
sequent capacity required in weight and bulk, strength, stability, 
speed, etc. — that ex 'parte arguments in proof of the advantages of 
one gauge or another must be received with the utmost caution. 

The late Mr A. M. Wellingtont made the following remarks on thia 
subject : — 

" As respects rolling-stock, there cannot be a question that there is 
absolutely no practical advantage in the narrow gauge. Any reputable 
locomotive builder will contract to build engines of the same weight 
and power for either gauge, which will traverse the same curves, for the 
same price. The standard-gauge engine, in fact, will or can have 
enough shorter wheel base, because of its greater width, to make it- 
take curves a little better — a very important point which narrow-gauge 
advocates and opponents alike have almost lost sight of. 

"The same is essentially true of the cars. The car-bodies may 
be exactly the same, and the trifling loss from the extra width of 
trucks,| if tt were worth discussing at all, may be fully made up by 
a slight increase in the weight and capacity of the car-body, while 
car-bodies of the ordinary size and capacity can go safely over any 
structure or track which will carry a light locomotive — whether 

* Engineering , 28th Feb. 1896. 
+ Railway Location, chap. xxii. pp. 751-752. 

X Mr Wellington applies the American meaning to the term "trucks," of 
course. They are under-trucks — generally bogies — which carry the car-bodies. 
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standard gauge or narrow gauge — and carry as large a paying load ad 
is customary in narrow-gauge cars." 

Standard Gauge generally advisable in England.— It would 
generally be a mistake in England, in cases where goods traffic 
is the main consideration, to establish a light railway with a short 
lead on the narrow gauge, and incur for all goods the expense 
and inconvenience of transhipment. After all, English standard* 
gauge stock is not too heavy for draught by horses or pushing by 
hand; and there should be no difficulty in laying light rails 
to broad gauge right into a farmer's fields, and shifting the lines 
as required. If the trucks are to run direct from the fields to the 
market, our light railways in England must be on the 4 ft. 8 \ in. 
gauge. Locomotives need not run on the farm sidings, but the free 
circulation of main-line goods stock is not only feasible but desirable. 
Only on isolated lines, or mining lines, or chiefly passenger lines need 
the standard gauge be departed from. No absolute rule, however, 
can be laid down. All that need be enforced here, in regard to 
English light railways, is that the standard gauge should be adopted, 
unless there are very strong reasons to the contrary, but the question 
of gauge must be separately decided in each case on its own merits. 

If we lay a light road on the 4 ft. 8£ in. gauge, we may be allowed 
to run main-line stock on it at slow speeds ; if the road is too light 
for that, we may take on standard goods stock with special light 
locomotives ; and, at the worst, we can employ horses to draw, or we 
can push by hand, main-line goods stock on unballasted sidings 
extended into the fields as may be necessary from time to time. 

In the last case, however, the easy handling of the so-called portable 
railways will sometimes be preferred ; and we may generally assume 
that a narrow-gauge line is cheaper to construct, not actually because it 
is laid on a narrow gauge, but because the reduction in gauge is usually 
accompanied by other economies which are quite independent of gauge. 

Over and over again we have been told that the battle of gauges 
has been fought and finished. The question has not even died hard, 
for it is very much alive at the present day, and will assert itself in 
the consideration of every light-railway project. 

Final Remarks on Indian and English Gauges. — In regard to 
India, Mr F. Wolley Dod has concisely summarized the matter. After 
observing that the broad gauge, even with a very moderate amount of 
traffic, works more economically, while the arguments in favour of 
one standard carry considerable weight, he goes on to say : * — 

" The real argument of the opponents of introducing a gauge 
narrower than the standard in any country is not that a line of 2 ft. 
6 in. or 3 ft. gauge, laid with rails of 20 to 30 lbs., and capable of 
carrying say about \ ton per foot run at 20 miles an hour, is not cheaper 
than one of 4 ft. 8J in. or 5 ft. 6 in. gauge, laid with 80 lbs. rails, 
and capable of carrying trains weighing 1 \ tons per foot run at 50 

* Roorlcee Treatise on Civil Engineering Railways. Fourth Edition. Revised 
by F. Wolley Dod, F.C.H. 

N 
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miles an hour, but that, if two lines are made, one narrow and one 
standard gauge, both equal to carrying the same amount of traffic, the 
difference in cost will be inappreciable; that, should the traffic 
develop, the capacity of the standard gauge can be gradually increased 
at comparatively small cost, and the light rolling-stock and rails 
gradually replaced by heavier, while the capacity of the narrow gauge 
can only be increased by either doubling it or converting it to standard 
gauge, when the rolling-stock, if it cannot be transferred elsewhere, 
becomes useless, and this cannot be done gradually. 

"The system has, in fact, been largely adopted in America of 
making light lines on standard gauge, and gradually bringing them up 
to a heavier standard. The disadvantage of having different standards 
of rolling-stock is a serious one, but it is contended that, even if the 
passenger and goods vehicles for the light railway of standard gauge 
be constructed so as to be suitable to the heavy standard gauge, the 
advantage of having only one gauge more than counterbalances the 
slight extra expense of original construction. 

" It may, therefore, be safely stated as not probable that any line 
likely at any time to form part of any through system will ever be 
made in future of a different gauge from the main lines, narrow gauge 
being confined to mere feeders, or hill railways, which are necessarily 
at the end of a line, where its advantages are undeniable." 

With regard to English light railways, Sir John Wolfe Barry, 
K.C.B., in his inaugural address* as President of the Institution of 
Civil Engineers, held strongly that they " should in all cases, other 
than when they will be independent approaches to a port or to a 
market, be of the same gauge as the standard gauge of the country." 
Generally, the traffic would be small and dependent on a main line, 
and the light railways should, therefore, be able to carry the trucks 
of the main line, thus avoiding the first cost of constructing special 
rolling-stock, the further cost of maintaining it (with separate 
repairing shops and staff), and the expense, delay, inconvenience, and 
losses due to transhipment of such articles as live stock, fruit, fish, 
vegetables, manure, etc. Sir John Wolfe Barry was a member of the 
Royal Commission on Irish Public Works, and his statement that the 
saving due to the adoption of a 3 ft. gauge instead of the 5 ft. 3 in. 
gauge, in the case of ten or twelve proposed light lines in Ireland, 
was not more than £500 a mile on the average, is authoritative. But 
even a larger saving cannot justify a break of gauge. Most of the 
lines will be so short that the saving in construction, as between 
standard and narrow gauge, cannot justify the additional expenses and 
disadvantages of working. When a railway manager now favours a 
break of gauge, it may be because he dreads their combination and com- 
petition in the future, with all their special and favourable conditions. 
It will be the business of the Commissioners to guard against so 
remote a contingency, and the business of the public to prevent the 
prejudicial imposition of a physical obstacle like a break of gauge, 

* Min. Proc. Inst. C,E. t vol. cxxvii., 1897. 



CHAPTER XIII, 

CONSTRUCTION AND WORKING. 

Contents.— Statutory rules and orders— Location and grading — Gauge— Land 
— Width of formation and other dimensions — Ballast— Permanent-way— Timber 
trestles— Fencing— Level-crossings — Station yards on single line — Signalling and 
interlocking— Platforms— Turn tables — Water supply — Station buildings — Mile- 
posts and gradient boards — Rolling-stock — Instructions for a light line in India 
— Approximate cost of light railways in England — Speed — Brake-power — 
Methods of working single-line traffic — Mixed trains— Fuel consumption- 
Working expenses— Main line assistance — Terms of working— Economy in staff. 

Construction of Railway. — In Appendix IX. will be found the 
Statutoinf Rules and Orders made by the Board of Trade with respect 
to applications to the Light Kail ways Commissioners for orders 
authorising light railways. Instructions are given regarding the 
notice to be published in a local newspaper of an intended application 
for an order ; the deposit of the draft order, plan, book of reference, 
section, estimate, and index plan with local authorities and Govern- 
ment departments ; the scales to be adopted on the plans and sections ; 
the previous service of notice on landowners, lessees, and others ; the 
form in which the estimate is to be submitted; the documents to 
accompany the application ; the fees to be lodged with the Commis- 
sioners, etc. Applications must be made to the Commissioners in the 
month of May or November. The order, if provisionally settled by 
them, requires confirmation by the Board of Trade. 

Before a railway can be opened for public traffic, it must be in- 
spected in accordance with Act 5 & 6 Vict. cap. 55, ss. 4, 5, 6 ; Act 
34 & 35 Vict. cap. 78, s. 5 ; and Act 36 & 37 Vict. cap. 76, s. 6. It has 
been seriously suggested that light railways, on which the axle-load is 
limited to 8 tons and the speed to 12 J miles an hour, should be free 
of all control whatever ; but it is only reasonable that the Board of 
Trade should reserve the right of inspection — in order that they may 
be assured that their requirements are carried out and their regulations 
observed — and of imposing such additional conditions for the con- 
venience and safety of the public as may from time to time appear to 
be necessary. 

Economy in construction depends primarily upon the location ancj 
grading of the line. In light-railway work especially, direct align- 
ment is of minor importance ; every traffic point within reach must? 
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be secured, although this may add considerably to the length of the 
line ; saving in distance must be sacrificed to the economy of avoiding 
heavy works and keeping down the cost of construction. With 
lighter traffic and shorter trains, moderate undulations of grade may 
be more readily accepted. A capable driver will know how to take 
advantage of the acceleration of gravity, if the track is good enough 
to allow him to raise speed sufficiently to " run at a hill," as Mr A. M. 
Wellington expresses it. Sharper curves open the way to flexibility 
of alignment and saving in earth- work in difficult country. The ten- 
dency to exaggerate the resistance due to curvature, and to allow too 
liberal compensation on that account in grading the section, may 
seriously handicap a promising project. Physical difficulties may 
often be economically dealt with, in the first instance, by bringing 
them to a head at one point — by "bunching" grades, adopting 
special methods of surmounting them, zigzags, etc., — instead of 
spreading their treatment over a long section ; and improvements 
in grade and curvature may be made afterwards, when expendi- 
ture on them is justified by the requirements of the traffic and 
the expansion of the revenue of the line. It may sometimes be 
economical to lay the light railway on a public road, but not 
generally. 

The first temptation to be considered, in the desire for economy, 
will probably be that of adopting a narrow gauge, and (as has been 
pointed out in the previous chapter) this does undoubtedly afford an 
opportunity of saving in several details. It must be borne in mind, 
however, that facility in running round sharp curves, such as occur in 
hilly country or with light lines laid on roads, depends rather upon 
the maximum rigid wheel-base than the gauge ; that the occupation 
of roads is almost as great with a narrow gauge, on account of the 
width of the stock ; and that the adoption of a smaller gauge will 
scarcely relieve the permanent-way and bridges, unless it is accom- 
panied by a reduction of axle- load, and unless a maximum load per 
foot of wheel-base is also prescribed. But the question has been dis- 
cussed elsewhere. It need only be observed here that a difference of 
gauge should not lightly be accepted if there is any reasonable chance 
of an exchange of traffic with standard lines. 

The occupation of land, by rent or by purchase, at its agricultural 
value was one of the concessions desired by the advocates of light 
railways. Under Section 13 (1) of the Act, the compensation may 
be determined by a single arbitrator nominated by the parties, and 
the betterment of the property by the light railway is to be taken 
into account as a set-off. The lawyers will get less, and the owner 
will get a fair price for his land. Enough land' should be taken up 
in the first instance to leave room for probable future developments 
lest, having itself raised the value of the adjacent land, the light 
railway should have to pay for it accordingly hereafter. 

In India land and earth-works — two items which bulk so largely in 
estimates for English railways — are not so costly. Frequently the 
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land is waste, and the price of cultivated land, although it is liberally 
assessed, is not excessive. Earth- work is cheap for two reasons — (1) 
because Indian wages are low, and (2) because land can be temporarily 
acquired outside the permanent land, and embankments made up with 
earth from borrow-pits dug at the foot of the slope instead of with 
spoil brought a long lead from cutting. 

On single lines in Europe, 4 ft. 8 J in. gauge, the width of formation 
may be thus determined — 

ft. in. 

Gauge, . 

2 Rail-heads, 

Outside edge of rails to toe of slope of ballast, . 
Berms, ........ 

Width of formation, 

On double line the width of formation will be greater by 5 ft. 2 in. 
plus the actual clearance between tracks — " the six-f pot "— < which may 
be 6 ft. or more. 

In India the following dimensions apply : — 
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Proposals to cut down the ballast should be received with caution. 
It may be an expensive item, but in regard neither to its quality nor 
to its quantity can we afford to be niggardly. Good, clean, and suffi- 
cient ballast not only forms a necessary foundation for the permanent- 
way, but facilitates drainage, and saves sleepers, rails, and fastenings 
from rotting and rusting. If the ballast train is run on the open Hue, 
the. engineer must do all he can to get his full value out of it. 

The laying of second-hand sleepers is not, as a rule, economical, 
although it may be necessary in order that a poor line may struggle 
into existence. In England such a proposal is not likely to be made, 
and the Commissioners would certainly not sanction it. 

The rail is, as Mr A. M. Wellington has observed, the largest single 
item of expense on a light railway, and. upon it " hinges the character 
of the rolling-stock, the ties, the ballast, and so, to a greater or less 
extent, almost every other detail of the line." The weight and form 
of the rail to be adopted is a question of the first importance. 

It must not be supposed that the working value of a 40 lb. rail is as 
much as half of that of an 80 lb. rail ; it has only one-fourth of the 
stiffness and little more than one-third of the ultimate strength, while, 
in regard to durability, wear must tell more rapidly upon the lighter 
than upon the heavier section. As a rough rule, however, the weight 
of the rail in lbs. per yard is commonly taken at five times the maxi- 
mum axle-load in tons, and in India we carry 15 ton axle-loads on 
75 lb. rails. A smaller co-efficient — say 4 — might be permitted for 
light railways worked at slow speeds. At the same time, the Com- 
missioners should not object to the use of second-hand rails— for main 
lines making light railways may wish to utilise them — provided they 
are not too much worn, and their actual weight more than covers the 
rough rule quoted above. 

The Vignoles or flat-footed rail, commonly used in India and on 
the Continent, would be the most economical to adopt on light rail- 
ways, for it enables us to discard chairs and to use dog-spikes, the 
cheapest of fastenings. The table given on page 201, although the 
prices are expressed in rupees, will indicate roughly the saving thus 
effected. 

The cost of the 75 lb. double-headed rail in chairs on wooden 
sleepers is 14| per cent, greater than that of the 75 lb. flat-footed rail 
dog-spiked to wooden sleepers. On light railways a further saving 
may be effected by discarding the bearing-plates. In that case, the 
joint or guard sleepers should be double-spiked on the outside of the 
rails, and on sharp curves every sleeper should be double-spiked on 
the outside of the outer rail. Coach-screws and clips or fang-bolts 
may also be used as fastenings, but are more expensive, of course, 
than dog-spikes. For very light lines on the "ladder" system of 
portable railways — each section of permanent- way consisting of a pair 
of rails with its complement of sleepers riveted on — the reader may 
refer to the illustrated catalogues of Messrs John Fowler & Co. and 
the Decauville Company. 
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The intervals "between two adjacent running lines of rails on the 
standard 4 ft. 8J in. gauge must not, under the requirements of the 
Board of Trade, be less than 6 ft. ; this is also the minimum interval 
between lines of rails arid sidings, but 8 ft. is better. Clearances of 
6 ft. and 8 ft. are equivalent to distances between tracks, centre to 
centre, of 11 ft. 2 in. and 13 ft. 2 in. respectively. These dimensions 
would apply to light railways on the standard gauge, but the latter 
are not likely to include double running lines, except for short dis- 
tances under exceptional circumstances. 

WEIGHT AND COST PER MILE OF SINGLE TRACK OF 
DIFFERENT DESCRIPTIONS OF PERMANENT-WAY 

IN INDIA. 



Description. 



75 lb. F.F. rails, fish-plates, bolts and 

nuts, ..... 

Transverse steel sleepers and keys, . 

75 lb. F.F. rails, fish-plates, bolts and 
nuts, ..... 
Rearing- plates and spikes, 
Indian timber sleepers, . . 

75 lb. D.H. rails, fish-plates, bolts and 
nuts, . ... 

Cast-iron (Denham-Olphert's) plate 
sleepers, complete, 

75 lb. D.H. rails, fish-plates, bolts and 
nuts, . . . . . 

Cast-iron chairs and spikes, 
Indian timber sleepers and wooden keys, 



Weight. 



126 
95 



Tons. 



S}«- 



Cost Landed in 
India. 



82 



126*54^ 
10-97 ^253-13 
115-62J 



127-48 



223 -00 J 



127*48 

58'59 

128 '56 J 



-350-48 



314*63 



Rupees. 



13 

10 



,2641 2 
,969/ z *' 



233 



13,264^ 
2,272^21,549 
6,013 J 



13,372 
20,228 J 



33,600 



13,372^| 
4,495^24,678 
6,811 J 



Wooden trestling, where timber is cheap and plentiful, is a favourite 
economy in America. They are, of course, liable to catch fire, but, 
being recognised as temporary structures, they are supposed to be care- 
fully watched, and it is argued that a properly-designed timber trestle 
is at any rate better than weak masonry or steel spans. They are 
not only used as substitutes for high embankments in first construc- 
tion, but as dry viaducts to be replaced by permanent bridging when 
the prosperity of the railway is such as to justify .expenditure on im- 
provements. The timber troughs and timber bridges which carry the 
Three Horse-Shoes and Benwick (G.E.R.) light-goods line across the 
dykes and engine-drains of the fens are described in Chapter XV., 
but it is doubtful whether such a form of qonatruction would be 
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permitted on a light railway carrying passengers. There is, however, 
no reason why old wrought-iron girders from the main line should not 
be used, if they are strong enough to bear lighter loads at slower 
speeds. 

Fencing is not usual on Continental light railways except in popu- 
lated places. In France the Prefect of the Department may, under 
the law of 1880, exempt light railways from the obligation (rigidly 
imposed on the main lines) of providing continuous fencing and level- 
crossing gates. Fencing, therefore, is seldom provided in country 
districts, although it may be required in passing through inhabited 
parts, around station yards and some distance out on each side, to 
flank level-crossing gates along the line in each direction, or to protect 
the traffic of a public road. Even in such cases the narrow-gauge 
lines appear to be privileged (e.g., the station in the streets of Salle- 
nelles on the 2 ft. 6 in. railway from Caen to Dives and Luc-sur-Mer). 
" The Belgian State Kail way," says Mr P. W. Meik,* "has determined 
to abolish fencing on all light railways, except where there are special 
circumstances. ,, In Italy, as we have seen, the lines running on the 
side of the public roads are not fenced. This is true also of the 
Wisbech and Upwell line in Cambridgeshire, running along the side 
of a public road, and, had the Three Horse-Shoes and Ben wick line 
been constructed under the Light Railways Act, fencing would not 
probably have been required in the open fen country. 

It will, in England, be difficult to dispense with fencing where the 
light railway intersects hedges and other boundaries which divide one 
field or property from another, but, wherever reasonable cause for 
doing without it can be shown, the Commissioners will not, we may 
be sure, insist upon the provision of so expensive an item. An 
American " cattle-trap " — i.e., a grated pit over which the rails are 
laid on baulks of timber — would, of course, complete the physical 
boundary where a railway made a gap in a hedge, but such an awful 
device would never be dreamed of in England. 

Elsewhere such cattle-traps are sometimes used at level-crossings, 
being built across the railway, on each side of the public road, from 
fence to fence. Cattle and sheep are thus prevented from straying off 
the road on to the railway, and a gatekeeper need not be placed in 
charge of the level-crossing, in which case the cost of erecting gates 
and building a house, as well as the pay of a gatekeeper, are saved. > 

On Continental railways the gate is frequently kept by a plate- 
layer's wife on small wages, the gate-house being given to them as 
quarters, so that it is not merely an extra expense connected with the 
provision of a level-crossing. Our own standard railways are generally 
forced to carry public roads over or under the lines, not to cross them 
on the level. But with light railways we shall have to get more 
accustomed to level-crossings, and to look after ourselves in crossing 
them. Continental experience is that very few persons are run over, 

* International Railway Congress Bulletin, 1895. 
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even at unguarded level-crossings. Indeed, we find that, in 1893, on 
Belgian State railways there were twenty-one accidents (nine fatal) on 
loatched level-crossings, and only ten (seven fatal) on unmatched cross- 
ings ; the evidence of the Western of France is that there are not 
appreciably more accidents on the former than on the latter;* 
while others report that they have had none. The late Lord Bram* 
well, who had a very proper contempt for grandmotherly legislation of 
all kinds, may very well be quoted at this point : t — " But, besides this, 
I look upon all those rules, regulations, and provisions (e.g., watchmen 
at level-crossings), which are made to take care of people when they 
should take care of themselves, as positively mischievous." 

Stations and Signals.— As light railways will, we may assume, 
consist entirely of single lines, and the stations, therefore, will have 
to be designed and worked under such very different conditions from 
those which exist on double-line standard railways, a note written by 
the author — and issued by the Public "Works Department of India, 
Railway Branch, as Technical Section Publication, No. 54 — is here 
placed before the reader : — 

'kotb on thb design op station yards on slnglb llnbs 

in India. 

" By W. H. Cole, Deputy Manager, Eastern Bengal State Railway. 

" I was asked to make a digest rather than a translation of M. 
Flamache's paper, J and to add my views on adapting his ideas to our 
own circumstances in a technical paper for discussion at the next 
Conference. 

" I found that M. Flamache's paper was too concise for abridg- 
ment, and that station plans for double lines could not be adapted to 
single line requirements by simply pinching the two main lines into 
one. It was scarcely to be expected that we could move so easily 
from the simpler conditions of double-line working to the solution of 
the far more difficult and complicated single-line problem. 

"We must work out the design of single-line stations from the 
beginning, and independently ; but in doing this we should he guided 
by the same principles as M. Flamache. Our object should be to 
avoid occupation of the main lines as much as possible, and to provide 
refuge sidings for slow trains to allow a fast train to pass or (on our 
single lines) cross them. 

" We must also make the best arrangements we can for attaching 
and detaching vehicles, and — at junctions or traffic-changing stations 
— for sorting and marshalling goods and mixed trains. 

" Having premised so much, I wish to add that Mr P. D. Barclay 
(Traffic Superintendent, Eastern Bengal State Railway) has not only 

* Meik on " Relaxation of Normal Requirements," — International Railway 
Congress Bulletin, 1895. 
t Stubley v. LN.W. Ry. Co. (L.R. 1, Ex. 18). 
t -Bull, de la Comm. Int. du Cong, des Ch. de Fer, Nov. 1894. 
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revised the translation of M. Flamache's paper, but criticised my plans 
one by one. I am also indebted to Mr A. R. Jacobson (Assistant 
Traffic Superintendent, Eastern Bengal State Railway) for his opinions 
and suggestions. In cases of this sort, it seems to me, satisfactory 
results can only be obtained by friendly discussion between the 
Traffic and Engineering Officers interested in the question. 

" The simplest arrangement for crossing trains is shown in fig. A,* 
and involves the use of only one set of points "and crossings. An up- 
train, making way for another, would run direct into siding a, but 
would have to back out on to the main line before resuming its 
journey ; a down-train would back into the siding, and stand there 
ready to make a direct exit after the other train had cleared the 
block. 

" The next development might take the form either of two turnouts, 
a and b, facing each other, as shown in fig. B, or of a loop. Adopting 
the former, we may place the platform and home signals opposite the 
points. Next, we may recognise the desirability of shifting the plat- 
form to one side or the other, c or d 9 and of filling in the intermediate 
dotted line e. Ultimately, we arrive at the plan shown in fig. C, 
with a ' scissors ' arrangement of crossovers, which occupies less space. 

" In introducing this plan to my notice, Mr Raynar Wilson (of the 
Lancashire and Yorkshire Railway, and the author of the excellent 
series of papers on signalling now being published in The Railway 
Engineer) wrote : — 

" ' I have some difficulty in speaking of the system of signalling 
adopted in India, as the conditions — as you remark — are so very 
different : and, having been trained to having a Board of Trade to 
deal with, my ideas of economical signalling have been somewhat 
stunted. Has it ever occurred to you or your colleagues to put in 
passing loops thus 1 ' And then he sketched the plan shown in fig. C. 

*' The shunting necks from a to b and from c to d must be capable 
of stabling our longest trains. A down-train has to pass an up-train 
here ; the down-train arrives first, stops at the platform, does its work, 
proceeds over crossing e c to c tZ, and backs into a b ; it is now in a 
position — on the arrival of the up-train — to make a direct start from 
b througli the crossover b /. If the up-train arrives first, after doing 
its work at the platform, it has merely to back over the crossover e c 
into the siding c d 9 and is then ready for direct exit after the down- 
train has passed. 

" Eliminating the starting and shunting signals, we may bring our 
main signals right up to the fouling points, as shown in fig. D, or the 
distance between e and / being not more than about 300 feet, a two- 
armed central main signal may be substituted for two separate masts. 

"The simpler plan indicated in fig. B has, so Mr Wolley-Dod 

informs me, been used occasionally in India and largely in America, 

but I have not had the advantage of seeing this type" myself. * An 

objection to it is/ he says, ' that two trains arriving about the same 

* The figures referred to in this note are those shown in Plate II. 
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time actually cross one another's paths, but for all intents and pur- 
poses they do so with a loop, if either overruns the loop, and the mere 
fact of knowing that they do so, without overrunning anything except 
the signal, would tend to make drivers more carefuL The main line 
points are outside the fouling point between an up-main line train and 
a down-shunting train ; and this gives opportunity for putting the stop 
signal at the points, and using a simple form of interlocking.' 

" The arrangement is, no doubt, ' very compact and convenient,' but 
for crossing purposes only, I think, and not for possible expansion. 

" If we reject the type shown in figs. B, C, and D, we may adopt 
the other alternative, a loop ; and we have then to decide whether we 
will place our loop on the booking-office side, as indicated in fig. E, 
or on the opposite side, as indicated in fig. F. 

" Of these two, the latter will generally be preferred, because it 
offers a better view of the straight through line in both directions, and 
affords room for unlimited expansion,* while the addition of a loop to 
plan E involves either the setting-back of the platform, as in fig. G, 
or some such awkward arrangement as that indicated in fig. H. The 
further development of F will take the form of either I or J, of which 
plans J is the better ; and the next extension will take the form of 
another loop, as shown in fig. K. In Technical Section publication 
"No. 32 I set forth the advantages of the station plan indicated here 
in fig. L. All trains enter on the left-hand road, and slow trains to 
be crossed by fast ones are backed into dead sidings, clear of the 
through running lines, so that the chances of collision are reduced to 
a minimum ; trains received into the station or running through have 
to face only one set of points, which they pass on the straight line, 
and the signalling required is of the simplest description. This type 
does not, however, seem to commend itself to traffic men. They 
acknowledge that it is an excellent ' crossing ' station, since no less 
than five trains can be dealt with at one time, — viz., one up- and one 
down- train in the sidings, one up- and one down- train on the loop 
lines, and either an up- or a down-train on the main line, — and the 
standing trains are all in position for proceeding on their journey. 
But they dislike back-shunting our long goods trains, and object to 
the time lost in the operation ; they prefer the direct entry afforded 
by more loop lines ; they object to being forced to follow the left- 
hand road always ; and they would rather adhere to the present 
practice of doing all their work on one platform. It may be observed 
(as in my previous paper) that, if a train has to wait at a station to 
allow another to pass or cross it, the time may just as well be occupied 
in shunting into a siding as in standing on a loop ; that, on double 
lines, trains are invariably shunted when another train has to pass 
them ; that a dead siding, while affording the same accommodation as 
a loop line, is more economical, since it requires only one set of points, 
and an inferior class of material can generally be used (it can also be 

* It is, however, a slight advantage to have the straight line, on which fast 
trains may run through, away from the platform. 
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provided with trap points to prevent the possibility of a train leaving 
it when it should not do so, whereas trap points are objectionable in 
loops through which trains occasionally run at speed) ; and that the 
arrangement with several loops, if properly signalled, entails the pro- 
vision of ten or even twelve signals instead of four, and of much more 
costly and complicated interlocking. 

" To return to the development of plans A, F, J, K — the next 
question to consider is the position of the goods shed, platform, and 
sidings. Shall these be placed opposite, or on the same side as, the 
booking office 1 The choice lies between the arrangement indicated in 
figs. M and N and that shown in fig. O. 

" I find one traffic officer preferring plan M to plan 0, because, he 
says, it is more concentrated in arrangement, and the nearer the goods 
shed is to the booking office, the better supervision over both can be 
exercised by the stationmaster. Another traffic officer considers that, 
if the dead siding shown in dotted line in fig. M and in full line in 
fig. N be added, the goods shed and platform should be built on that 
siding, as indicated in fig. N ; he is of opinion that the goods plat- 
form and shed should never be directly opposite the booking office, 
and he would adopt the plan which I have sketched in fig. 0. 

" I must say that the concentration is more apparent than real in 
fig. M, and that, while the distance between the goods shed and the 
booking office is no greater in fig. O than in fig. N, the station- 
master can supervise the whole much more easily, because both 
booking office and goods shed are on the same side. 

" I think, therefore, that the balance of advantage favours the plan 
which I have proposed in fig. ; but I would like to develop and 
improve it in accordance with fig. P. Speaking generally, our pas- 
senger and goods business in India lie mainly on the same side of the 
railway, and the further advantages claimed for plan L apply equally 
to plan P. 

" The next difficulty to discuss is that of junction stations. As the 
manager of one of our Indian railways reminds me, the real problem 
at junctions is to deal with mixed trains. 

" The nucleus of my idea of such a station is indicated in fig. Q. 
The main line is double to stations not more than 3 or 4 miles 
away on each side, in order to clear the junction ; down-trains for the 
branch, or continuing their run on the down main line, and up branch 
trains proceeding on the up main line, may be dealt with directly ; 
up-trains from the main line running down on the branch may use 
the reversing line, which will also be utilised when engines have to be 
changed or reversed, or if a branch train can more conveniently be 
received on the branch side of the island platform. 

" My proposal, in this type of junction station, to double the main 
lines over short station-to-station distances on each side is in accord- 
ance with a suggestion made in Technical Section Publication, No. 32, 
which I here venture to quote for the consideration of those who 
have not that paper at hand : — 
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" * The stations adjoining, and next but one to, a junction or traffic- 
changing station are those which get most blocked under heavy traffic 
on a single line. The trains tend to crowd one another as they 
approach the end of the run. Considerable relief would often be 
afforded if the first two station-distances in each direction were only 
half the average station-distance, and, further, if the line were doubled 
as far as the first station in each direction.' 

"The diagram in fig. R, where d = average distance between, 
stations, illustrates precisely what is meant. 

" The possible development of such a junction-station type as that 
indicated in fig. Q is suggested in fig. S. 

"The object of this design is to offer the utmost facilities for 
sorting and marshalling vehicles, turning and changing engines, and 
receiving and despatching trains from and to any of the main or branch 
lines, and to avoid occupation of the main lines as much as possible. 

" Mixed trains, which have to be made up or split up in connection 
with the division of traffic between the main and branch lines, can be 
dealt with on the marshalling sidings o o o 0, which — by means of the 
shunting lines p p, q q — can be worked from either end, and are 
practically separate from the rest of the yard. 

" A few glaring instances in this country warn us not to cramp and 
confine our station by placing it in the fork between the main and 
branch lines. It should occupy both sides of the common trunk lines 
in front of the junction, with an island platform between the down 
main and branch platform lines. 

" Wagons to be attached to an up main-line train can be arranged, 
a new engine can be placed, or a slow train shunted back clear of the 
main line on the up sidings d and //; and the shunting line h — 
although not absolutely necessary — would be very convenient ; similar 
remarks apply to the corresponding sidings e, g g, and t, on the down 
main line. 

" A train proceeding down the branch may be started from either 
m m, the branch platform line, or b b, the down main platform line — 
in other words, from either side of the island platform — according to 
circumstances ; for example, a train already made up, and diverging 
from the down main to the branch line, would generally proceed 
directly from the down main side of the island platform; while a 
train moving on to the branch from the up main line would utilise the 
reversing line j j f shift the rear brake-van, and turn the engine, before 
making a start from the branch platform line m m. The reception of 
trains from the branch, and their despatch either up or down on the 
main lines, would be dealt with in a similar manner. 

" W. H. C. 

"Calcutta, 2lst Sept 1895." 

In so far as the Board of Trade can be moved to relax their require- 
ments in regard to signalling and interlocking in favour of light 
railways, a very important economy can be effected in construction. 
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and working, and the consideration of this question is immediately 
connected with the arrangement of single-line station yards. Before 
we discuss the simplifications and economies to be sought for in 
signalling and interlocking light-railway stations, it will be useful to 
describe as briefly as possible the functions of signals and the require- 
ments of the Board of Trade on standard railways : — 

"Fixed signals* consist of home, distant, starting, and siding 
signals. 

" The home signal may be placed at a station (fig. 3, L, H. S., 
page 209), junction (fig. 3, II., .Nos. 4, 6, 8, 10), siding, or signal-box, 
and is an absolute stop signal. It should be placed at a sufficient 
distance from the fouling point to allow some margin for accidentally 
drawing a little beyond the signal. No train must pass a home signal 
at danger, or foul the points or crossings which it protects, except as 
prescribed in the regulations— e.g., while shunting from one line to 
the other, or into or out of sidings ; or where (at places other than 
junctions) starting signals are not provided, and it is necessary to 
bring the train under the protection of the home signal. 

" The distant signal (as in fig. 3, I., D. S.) is fixed at a sufficient 
distance (say 1000 yards, or on a rising gradient 800 yards) from the 
home signal, and is not merely a repeater of the home signal, for when 
a driver sees the distant lowered, he knows that both the home and 
the starting signals have been lowered. When, however, the distant- 
signal is at danger, the driver must be ready to pull up at it, if neces- 
sary ; but, if the road be clear, he may proceed cautiously (so that he 
may stop short of any obstruction) and bring his train to a stand as 
near the home signal as the circumstances of the case will allow. 
The distant signal should be distinguished by a fish-tail notch cut out 
of the end of the arm. 

" Starting signals (at stations placed generally at the end of the 
platform) and advanced starting signals control the departure of trains 
into the section ahead, and must not be passed, when at danger, except 
where it is necessary to shunt over points and crossings or cross-over 
roads close by, when the signalman may allow the shunting to be carried 
out under his direction. The starting signal (fig. 3, I., S. S.) should 
not be lowered to allow a train to enter the next section until " line 
clear " has been received from the station in advance. But, where an 
advanced starting signal is provided, and the line is clear, the signal- 
man may, if necessary, after bringing the train to a stand, lower the 
starting signal to allow such train to proceed to the advanced starting 
signal, and no further. The advanced starting signal thus marks the 
limit up to which a train may be drawn forward beyond the starting 
signal, in order to leave the platform line clear, or for shunting 
purposes, or other station duties. The advanced starting signal is 
generally placed (as in fig. 3, I.) 300 to 350 yards in advance of the 

* Notes on Permanent- Way Material, Platelaying t and Points and Crossings, 
by W. H. Cole, pp. 126 to 132 (E. & F. N. Sf>on). 
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cabin, so that a train of maximum length may clear the sectioa ia rear 
without entering the section ahead, and it should be clearly visible 
to the driver from the platform starting signal, as well as to the 
signalman in the cabin. 

" Exit from a siding is controlled by a ground disc (fig. 3, I., G. D.) 
or dwarf semaphore siding signal. No train must leave the siding 
until such signal has been taken off, 

" All signals should be on separate posts or on brackets. Where 
there is more than one arm on one side of a post, the first or top arm 
applies to the line on the left, the second arm to the line next in order 
from the left, and so on ; but, if the main or important line be not the 
one on the left, the signals must be on separate posts or brackets. 

" A distant signal must not back-lap a home or starting signal of a 
station in rear of it. If on the same post as a home or starting signal, 
its arm must be placed below, and be slotted with or controlled by 
the upper signal, so that it cannot possibly be pulled off when the 
latter is at danger. It is a general rule that lamps should be at least 
7 ft. apart, so the distant should be 7 ft. below the home or starting 
signal. At a junction, all distant signals must be controlled by the 
respective home and starting signal. 

" Every signal arm must be weighted, so as to fly to danger if the 
connection between arm and lever should break at any point. 

" The front signal lights are red for * danger,' and green for * all 
: right ' ; the back light (visible only when the signal is at danger) 
white. This is not obligatory on existing lines, or. on new lines run 
over by companies using a different system of lights. For the sake of 
distinction, the danger lights of bay starting and other minor signals 
are often purple instead of red. 

"Signals are usually worked by wires, the 'slack* of which is 
better regulated by hand adjusters in the signal-cabin than by self- 
acting so-called compensators. 

" Having thus briefly described the functions of fixed signals, their 
approximate positions, and the requirements of the Board of Trade in 
regard to them, points and crossings in connection with them must 
be considered. 
' " Points must be worked or bolted by rods, the effect of varying 
temperature on rods of 100 ft. and upwards in length being corrected 
„ by self-acting compensators. 

" Facing points should be avoided as far as possible. They must 
not be worked from a greater distance than 180 yards, and should be 

f laced as near as practicable to the levers by which they are actuated, 
n the case of trailing points on the main line, or safety points of 
sidings, the limit of distance from the levers is 300 yards. This is 
the English practice, but on the Continent these limits are consider- 
- ably exceeded, and with perfect safety. 

"To secure facing points in their proper position they must be 
bolted by a| locking plunger passing through the stretcher-bar ; and, 
to prevent the signal from withdrawing the bolt while a train is pass- 
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ing over the points, the plunger must be fitted with a locking-bar to 
suit the longest wheel-base of the rolling-stock. The plunger and 
locking-bar may be worked either by a separate lever or by the lever 
which also works the points. 

" The first step towards the interlocking of points and signals is the 
concentration of the levers in one frame. 

"The point and signal levers must be so interlocked — that a signal 
cannot be lowered for a train until the points have been properly set 
and locked; that any two signals which might lead to a collision 
cannot be exhibited at the same time ; and that, after signals have 
been lowered for a train to pass, no points connected with, or leading 
to, the line on which the train is running can be moved. Home or 
starting signals, next in advance of trailing points, when lowered, 
must lock the points in either position, unless this locking will unduly 
interfere with the traffic. 

" Points also, if possible, are to be so interlocked as to avoid the 
risk of a collision by over-running. 

" A distant signal must not be capable of being lowered unless the 
home and starting signals in advance of it have been lowered* 

" Detectors must also be fitted, in order to ensure that the points 
are properly set before the signals are lowered, and to discover any 
failure in the connections between the levers and the points. Other- 
wise, if the rods were buckled or broken, a lever might be pulled aver 
without any corresponding movement of the points. 

" From the foregoing remarks — in which are included the present 
requirements of the Board of Trade— it will be seen that there are few 
absolute rules for the precedence of levers, etc. The interlocking is 
generally arranged to suit the requirements of the junction or station 
to which it is applied. 

"Whenever it is possible, the interlocking of the point levers 
(independently of the signals) should be so arranged that the various 
switches may be set to form a trap or protection, when trains are 
backing or otherwise. The case of an ordinary double junction may 
be taken as an example (fig. 3, II., page 209). 

" If a train from A on the main line is to proceed on the branch 
towards C over facing points 2, it is necessary, before making the road 
from main to branch, to turn over points 1, so that, if a train on the 
other line B B were backed over points 1, it would not foul the train 
from A when the latter was crossing the main line B B. The order 
of working would, therefore, be 1, 2, 3, 4, 5. The levers having been 
put back in reverse order, a train running over facing points 2 on the 
main line A A would require levers 3, 6, 7 to be pulled over in succession. 

" For a train running on the main line B B over trailing points 1 
the order would be 3, 10, 11, so that a train coming from the opposite 
direction on the other main line could not cross it.f If, however, a 

* In interlocking this means that the distant signal must also be put back to 
danger before the home and starting signals. 
t A passenger train going from A on the main line to C on the branch may be 
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train from D on the branch were entering the main line over points l f 
it would be impossible to trap another train from the main line B B 
running in the same direction and over the same points. Neverthe- 
less, an accident could only take place through disobedience of 
Signals ; for, when the road is made from branch to main line, signal 
10 (and, therefore, 11 also) is locked at danger. 

" Again, where (as in fig. 3, III., page 209) we have a siding or 
slip road in a cross-over road, the cross-over points a should precede 
the siding points &, which in turn would precede the signal c. 

"It is now required that the starting as well as the home or stop 
signal shall precede the distant, so that, should a driver approach a 
station or junction where the distant signal is down, he will know 
that not only is the station clear but the section in advance also. 

" If the distant, however, be at danger, and the home signal only 
is lowered as described below, the driver will know that the station 
is clear but the section in advance is blocked, and that he must stop 
at the station until the starting signal is lowered. The rule is that, 
so long as the starting signal is at danger, the home and distant 
signals must be kept at danger, except on the near approach of a train 
which has to stop at the station, when, after the speed of the train 
has been reduced so as to admit of its entering slowly and being 
pulled up at the platform, the home signal may be taken off to admit 
the train, but the starting signal must be kept at danger until the 
section in advance is clear ; in the case of a train not booked to stop, 
the home signal must not be lowered to admit the train until the train 
has been brought to a stand. 

" Should the distant and home stand at danger, the driver will know 
that he must reduce his speed to enable him to stop at the latter. 

" In all cases the lowering of the distant signal must backlock the 
home or starting signal levers, so that they cannot be put back until the 
distant signal has first been put to danger. 

"In sections where the distance is so short that a distant signal 
is not required, the home or starting signal should be controlled from 
the station in advance. This is generally done on the signal itself, 
although there are cases, but very few, where, in mechanical bolt- 
locking, the lever is governed or controlled. 

" The general requirements of a good interlocking apparatus are — 

" (1) That there shall be very close locking, i.e., the locking shall 
act as soon as the lever is moved, and the unlocking shall not be 
effected until the stroke has been completed ; 

" (2) That the locking shall be compactly arranged ; 

" (3) That the locking shall not occupy such space in front of the 
levers as will prevent the signalman from having the best possible 
view of the railway, nor such space at the back as will not allow him 
to stand well up to the levers ; 

stopped and made to wait for a goods train running on the other main line B B 
over points 1, as the former can be trapped and a collision averted if the driver 
over-runs signals, while the latter cannot. 
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"(4) That the locking shall not be arranged vertically, which 
practically prevents a large cabin from being placed across the lines 
(the most favourable position) ; 

" (5) That, for choice, the locking be arranged in horizontal tiers 
beneath the floor of the cabin ; 

" (6) That the locking may be easily got at for cleaning, lubricat- 
ing, alterations, or repairs, and, so far as possible, without occupation ; 

" (7) That there shall be as few wearing parts as possible — the less 
friction, the less the effort to work the levers, and the less wear and 
tear of the parts ; 

" (8) That the parts shall be, as far as possible, interchangeable ; 

" (9) That ordinary repairs, alterations, or additions may be made 
without the aid of an expert ; 

" (10) That, although sufficiently sensitive, the apparatus shall not 
be delicate, or require too much attention ; 

"(11) That its effective working shall not be affected by variation 
of temperature ; 

" (12) That the apparatus shall be capable of extension, if required ; 

" (13) That the apparatus shall not only be effective in working, 
but strong, durable, and as simple as possible in construction. 

" Of course the engineer in India would be glad to have an 
apparatus that he could turn out of his own shops, but the economy 
of that in the long run may be doubted." 

On a light railway worked on the "one engine in steam or two 
coupled" system — which the French more concisely and expres- 
sively call "la navette," it is obvious that no signals are necessary; 
nor are they required at mere stopping-places; nor at intermediate 
sidings controlled by staff or tablet ; but they will have to be pro- 
vided at all stations where trains cross or pass each other. 

In India, as in South America and elsewhere, it has been a common 
practice to erect a tall mast in the middle of the platform, with one 
arm to admit an up train on either line of the loop, and another arm 
to admit a down train on either line of the loop, without any inter- 
locking whatever. The loops are very long, because full wagon-loads 
and full train-loads are an essential condition of economical working 
on most Indian lines, while time is less important. Distant signals 
are placed at a considerable distance beyond the facing points, and 
may be lowered quite independently of the main signal, the custom 
being to lower it before the main signal arm is lowered. When 
. the distant signal is at danger the driver must stop with the tail of 
the train protected by the distant signal, and must not proceed until 
the main signal is lowered, when he may enter the points, pass the 
main signal opposite the middle of the station, and pull up at the 
platform in the most convenient position for his train. The points 
are bolted and padlocked, the keys being held by the head points- 
man. The stationmaster is responsible for the facing points being 
properly set and bolted to admit an incoming train, but the chain of 
responsibility consists of moral, not of mechanical, links. The scheme 



214 LIGHT RAILWAYS AT HOME AND ABROAD. 

may seem to be a very loose one, but it has worked well enough 
under the strain of considerable traffic on our Indian single lines. 
Gradually, however, with the growth of business, Indian railways are 
being forced to revise this crude system of signalling, and to introduce 
interlocking. The main signals are placed at the facing points, with a 
separate arm for each road, if a train may be admitted on either ; and 
the main signal is recognised as an absolute stop signal. Distant signals 
do not precede the main signal, but actually indicate to the driver the 
position of the arm on the latter. The last step, which really may be 
deferred without much inconvenience, is to provide starting signals. 

On the North-Western Kailway of India — of which the writer was 
recently deputy manager — the ordinary crossing stations are gradu- 
ally being fitted with List and Morse's patent signals. The practice 
is to receive the train either on the main line or on the loop line, a& 
may be convenient, and not necessarily on the left-hand road of the 
loop. This custom is so universal in India that the traffic officers will 
not listen to any proposal to introduce the English rule. Accordingly, 
a home signal is erected at the facing points at each end with two 
arms, one admitting to the main line and the other to the loop siding. 
The points are locked by keys entrusted by the stationmaster to the 
pointsman. There are two keys for each end of the station, one for 
' the main line, and one for the loop. When the points have been 
locked by one of these keys, the pointsman moves a lever which frees 
the proper signal and locks the key in. The signal can then be 
lowered from the platform by the stationmaster, and the lowering of 
the signal locks up the lever at the points, so that the points cannot 
be again unlocked until the signal has been put to danger by the 
stationmaster. This places the admission of trains entirely under the 
control of the stationmaster. The lock on the points is between the 
rails, so that the key can neither be placed in it nor taken out of it 
while a train is passing. The distant signal has only one arm, whicli 
can be lowered by means of a lever at the points when either of the 
main signal arms has been lowered, but not before. When the main 
signal arm is again raised to danger, the distant signal arm is auto* 
matically thrown up to danger also. 

At the writer's request, Mr A. Morse (Executive Engineer, North 
Western Kailway) furnished a note and plan (Plate III.) for adapting 
this system to a station yard such as that shown in Plate II., fig. P., 
with the addition of starting signals, and in accordance with the 
writer's proposal to admit trains on the left road only, as in England. 
Mr Morse's note is as follows : — 

List and Morse Signals. 

" The arrangement shown in the accompanying drawing works as 
follows : — 

" One of the levers in the two-lever frame on the platform, when 
pulled, works the up home signal, and, when pushed, works the down 
starter. The other lever similarly works the down home and up starter. 
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" The signals are interlocked with the points by List and Morse's 
patent gear on the home -signal post and locks between the points. 

" There is one key for each end -of the station, and the key will lock 
the points only for the straight road for a -train entering the station. 

" When the stationmaster wishes to receive a train, he sends out a 
pointsman with the key, and the pointsman sets and locks the points 
for the straight road. The locking of the points releases the setting 
lever in the three-lever frame at the points, which is then pulled, 
locking the key in the lock, and releasing the home signal. The 
stationmaster then lowers the signal by means of the lever on the 
platform, and the lowering of the signal locks up the setting lever and 
the key in the points, so that the pointsman cannot shift them. If 
the signal is thrown up while a train is on the points they cannot be 
shifted, as the key is in the lock between the rails. 

" The starter is worked by a return double wire from the gear on 
the home-signal post. 

" It cannot be pulled until the points are correctly set and bolted, 
by the plunger of the T-crank gear on the home-signal post. 

" The distant signal is worked by a lever at the points ; it can only 
be lowered after the home signal has been lowered, and, if not put to 
danger before the home signal, it is automatically thrown to danger 
by the detacher when the home signal is put on. 

"If desired, it can be arranged for the distant signal to work from 
the platform frame instead of from the points. 

"Messrs Saxby and Farmer are the sole licensees and manu- 
facturers of the List and Morse signals. Information as to prices can 
be obtained from them. 

"A. Morse, 
" Executive Engineer, Lahore District. 

" 12th November 1897." 
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Points and Catch 5, 5 is released by 
key No. 2. 

Cross-over 6, 6 ifl released by key No. 9. 

Points 4 reversed releases Starting Sig- 
nal 8. 

Points 7 reversed releases Starting Sig- 

. nal3. 



Key No. 2 locks Points 4 normal and re- 
leases Signal 2. 

Key No. 9 locks Points 7 normal and re- 
leases Signal 9. 

Distant' Signal 1 is released by Home 
Signal 2. 

Distant Signal 10 is released by Home 
Signal 9. 

Taking fig. L. (in Plate II.) as a type-plan for a crossing station 
on single line, the writer — with the courteous assistance of Messrs 
Mackenzie and Holland — made two alternative proposals, shown in 
Plate IV., for signalling and interlocking such stations. These, like 
Messrs List and Morse's plan, may be regarded as maximum require 1 
ments on any light railway. 

Plan A was proposed for a loop not more than 1080 ft. longhand, 
therefore, within the limits of facing-point working from the cenja&l 
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cabin. Each train must enter the loop on the left line, and this con- 
dition simplifies the signalling very much indeed. Starting signals 
are not provided. The frame at the centre of the station contains ten 
working levers, as follows : — 

Table op Looking, Plan A, Plate IV. 



No. 



1 
2 
3 

4 
5 
6 
7 
8 
9 
10 



Description. 



Distant Signal, 
Home Signal, 
Points, 



»> 



a 



a 



it 



tt 



Home Signal, 
Distant Signal, 



Released by. 


Locks. 


2 


• • • 


• • • 


3, 5, 6, 9 


• • • 


2 


3 


8, 9 


• • . 


2,6 


7 


5,2 


« • « 


9 


• • « 


4,9 


• • • 


2, 4, 7, 8 


9 


... 



Plan B is a very simple arrangement, requiring only a four-lever 
frame at the centre of the station for working the signals, and a two- 
lever frame on each side for working the points. Interlocking be- 
tween the central signal frame and the points frames on either side is 
effected by means of two siding keys, so that no rigid and expensive 
connection between the frames by rodding is required. The ground 
frames a and b might be placed actually at the points or at any 
distance from them, not exceeding 180 yds. or 540 ft., towards the 
station, so as to save time in taking the safety keys to and fro. The 
plan shows them placed for a loop 2080 ft. long. The trains are 
admitted on the left-hand road. No starting signals are provided. 
One siding key cannot be taken out of the central frame c to unlock 
frame a until home signal No. 2 has been put to danger, nor can the 
signal be again lowered until the points have been reset for the left 
road of the loop, when the key can be taken out of frame a and used 
to unlock frame c. The other siding key protects the working of 
frame b and the points and signals at the other end of the yard in a 
similar way. 

The cost for signalling without sidings was estimated at about £220 
(fittings delivered f.o.b. London or Liverpool), and with sidings at 
£280. 
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Table op Locking for Cabin, Plan B, Plate IV. 


No. 

+ 


Description. 


Released by. 


Locks. 


Siding Lock for a Frame, 




• • • 


2 


1 


Distant Signal, 




2 


... 


2 


Home Signal, ..... 




• • • 


+ 3 


3 


>» >*•••• 




• • • 


©2 


4 


Distant Signal, 




3 


.. • 


© 


Siding Lock for b Frame, 




• • • 


3 



Table of Locking for Frame a or Frame b, Plan B. 



No. 

1 
2 


Description. 


Released by. 


Locks. 


« I • • • » • • • • 


Siding Key. 
1 


... 



In both plans the facing-point locks and lifting bars are worked on 
the same levers as the points with special escapement cranks. Slip 
points have ground discs or else scotch blocks. The approach for 
trains entering the loop is shown as a straight road over the facing 
points. This makes the entrance easy, but is only of particular 
importance where trains run through stations at speed. 

Nothing more expensive than this should be required of any light 
railway. In Plan B, rodding — a costly item on standard railways 
— is reduced to a minimum, and the locking is of the simplest descrip- 
tion. But what we really have to settle, in any given case, is the 
very least that ought to be provided in the way of signals, etc., on a 
light railway. 

At a crossing station we may reasonably be called upon to erect 
a central main signal with two arms, and thus save wire, and to bolt 
or clamp and padlock our points ; if the loop be a long one, it may 
be necessary to place a home signal at each of the facing points, and 
to work it from the station platform. Preferably, trains should 
always be admitted on the left-hand road ; in that case a one-arm 
home signal is all that is required at each of the facing points, and 
a very simple arrangement will render it impossible to lower the 
signal unless the points are set for the left-hand road. If trains are to 
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be admitted on either line, the signal must have two arms, but, in 
this case also, it will not be difficult to make it impossible to lower 
the signal arm until the points are set in the position to which it 
applies, and, in lowering that arm, the signal rod may be made, to, 
stab the point rod and hold it in position. Distant signals need only: 
be provided where the home signal cannot be clearly seen by the 
driver from a distance of, say, a quarter of a mile from the facing 
points, or where the approach is on a steep decline into the station. 
Starting signals are really not necessary. Wherever junction is made 
with a main line of railway, it will have, of course, to be signalled 
and interlocked in accordance with Board of Trade requirements for 
standard railways. 

Considerable saving can be effected if we are able to dispense with 
raised platforms at stations. If the station is in embankment, and 
the platform walls have to be carried to some depth to get below the 
made-up earth, they are costly. If raised platforms are provided at 
all, they should be of convenient and uniform height ; and this is 
particularly important on a busy suburban line, where the stoppages 
are short and passengers have to get in and out as quickly as 
possible. On light railways, however, if the carriages have end 
doors and steps, passengers will find little difficulty in entering or 
alighting, even when the ground is merely made up to rail-level. In 
any case, the principle laid down in No. 11 of the Board of Trade 
requirements, " that each line shall have its own platform," should, if 
possible, be adhered to. 

In accordance with the requirements of the Board of Trade, turn- 
tables of sufficient diameter to take the largest engine and tender in 
use, without their being uncoupled, must be erected at termini, junc- 
tions, and other places where engines have to be turned, except in 
cases of short lines not exceeding 15 miles in length, where the 
stations are not more than 3 miles apart, and all trains stop at all 
stations. The exceptions are likely to cover the majority of light 
railways in England. Shorter turntables will suffice for tank engines, 
and triangles may be laid down instead of turntables, if required. If 
engines which can be driven from either end are used, as on the 
Belgian light railways, it will not be necessary to turn them. 

One or two water-tanks, measuring 8 ft. by 8 ft. by 4 ft., supported 
on a rail-truss at such a height as will afford sufficient head for the 
supply of water to the engine from a water column, will probably be 
all that need be provided at any station where the engine is obliged 
to water. From the reservoir or well, which is the source of supply, 
the water may be lifted into the tank by means of a hand-pump. 

Station buildings should be constructed on the most modest scale. 
A small open shed to shelter passengers, a small office, and a goods 
lock-up may suffice at first. 

Mile-posts and gradient-boards will cost very little, and should be 
provided. 

Boiling -Stock. — If the light railway is built to take the goods 
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wagons off the main line with which it is connected, there will be a 
saving in rolling-stock. If a narrower gauge is adopted, separate 
stock is, of course, absolutely necessary, with separate repairing shops, 
etc. ; while if, with a view to obviating ( the difficulties and incon- 
venience of transhipment as much as possible, narrow-gauge bodies 
are transferred to standard-gauge frames, this not only means the pro- 
vision of additional stock of special design, but also the provision of 
special plant for lifting and placing the body. The subject of Kolling- 
Stock is dealt with in greater detail in Chapter XIV. 

Instructions for a Light Line. — The following instructions, laid 
down by the Government of India in Feb. 1898, for the preparation of 
the project of the proposed Nowshera-Dargai 2 ft. gauge line, illus- 
trate very well the principal points to be observed in keeping down 
the cost of a light railway : — 

" (i.) Estimates to be prepared for a line starting from the left bank 
of the Cabul river. 

An estimate for bridging that river is not required, 
(ii.) Land for a 2 ft. in. gauge is to be estimated for. 
(iii.) All culverts to be built of dry stone, or stoneware pipes or 

trestle bridges with old- rail girders in 15 ft. bents, 
(iv.) No fencing need be provided for. 
(v.) (a) Full ballast should be provided for. 

(b) Alternative estimates for permanent-way to be prepared, 
providing (1) for new 25 lb. steel rails and steel sleepers, 
and (2) for old iron rails and wooden sleepers, 
(vi.) Stations and buildings to be sheds only, built of rail uprights, 
etc., and roofed with corrugated iron sheets. 
No platforms are required, 
(vii.) Locomotives of the Darjeeling - Himalayan Kail way latest 
' B class.'— Haul on level, 840 tons. type, as noted in the 

Incline 1 in 100, 210 tons. margin, to be provided 

Incline 1 in 26, 50 tons. * 

Round curve of 60 ft. radius. lor * 

Fuel, 39 lbs. coal per mile (average, 

up and down). Under rolling-stock, 

Water, 45 gallons per mile. provision to be made 

Wheels, 4 coupled, 2 6 diameter. % . , 

Weight on drivers, 7 tons 10 cwt., £> r ,°P en tm ^ 8 ° n 
and on leaders, 6 tons 10 cwts. Fox s pressed steel 

frames without buffers, also of Darjeeling-Himalayan Eailway type. 

"Two trains each way daily, taking a gross weight of 200 tons, 
should be estimated for."- 

Estimate of Cost. — Figures have been given in previous chapters 
of the cost of light railways in various countries, and they need not 
be collected and repeated here. The estimates (the amounts of which 
are given in Chapter XV.) for projects brought forward under the new 
Act indicate that there is considerable room for reduction in the cost 
of light railways. Average figures are dangerous things, but, basing 
them on such meagre information as the writer could obtain, he 
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ventures to place the following before the reader as an example of 
what might be : — 



Earth-works, ....... 


£980 


Bridges for public roads, . 


224 


Accommodation bridges, etc., 


230 


Viaducts, etc., ...... 


352 


Culverts, etc., ....... 


113 


Metalling of roads, ...... 


32 


Gates and houses at level-crossings, 


40 


Permanent-way, ...... 


1354 


Permanent- way for sidings, etc., . 


216 


Land and buildings, ..... 


874 


Stations, . . . 


242 


Retaining walls, parapets, etc., 


3 


Contingencies, ....... 


340 


Total cost per mile, ...... 


£5000 


■ i * «« "i 1^*11* 1 1 • i 


• ■! • 



Earth-works and land and buildings are costly items in this list. 
"We ought not to be contented until we are able to regard £4000 per 
mile as the cost of light railways under average conditions. 

Working. — The maximum speed of trains would seem to make 
the most effective difference between standard and light railways. It 
certainly opens the way, as we reduce the speed, for securing the 
utmost economy in construction and working. 

In France, as we have seen, the regulation of the speed on light 
lines lies within the powers of the Prefect. The Western of 
France,* German lines, Swedish State railways, Danish State light 
railways, and the Milan Northern of Italy average a working speed 
of from 22 to 25 miles an hour. On the last-named, it is reported 
that occasionally they work up to 40 miles an hour. Some secondary 
lines in France work at 30 and 35 miles an hour. All these railways 
are satisfied that their ordinary working speed cannot be described as 
dangerous, although the Danish, German, and Italian lines referred to 
are not fenced, and the French lines are unfenced in the country. 
On Belgian light railways the maximum speed appears to be 18f 
miles an hour in the country and 6 in towns and villages. 

In England 8 miles an hour is the maximum speed permitted 
on tramways, and 4 miles an hour over facing points, etc. On 
the Wisbech and Upwell line the gradients are very easy, but, with 
the view of keeping within the maximum speed permissible, the 
Westinghouse brake is made to act automatically when the speed 
exceeds 10 miles an hour. Reference is made to this brake in 
Chapter XV. The maximum speed prescribed for light railways in 
the Regulation of Railways Act, 1868, was 25 miles an hour, and it 
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Relaxation of Normal Requirements for Light Railways/' by P. W. Meik, — 
International Railway Ccngress Bulletin, 1895. 
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is unlikely that the Light Railways Commissioners will allow this 
limit to be exceeded in any case. They might reduce it to 15 or less 
on public roads, and to 5 or less in streets, according to the cir- 
cumstances of traffic. At level-crossings, where no watchman is pro- 
vided, on curves of less radius than 10 chains, on gradients steeper 
than 1 in 50, and over facing points not interlocked, a speed of 10 
miles an hour might be permitted — possibly less. 

On ordinary English railways, under the Regulation of Railways 
Act of 1889, all trains carrying passengers, and all vehicles of such 
trains, whether carrying passengers or not, must be provided with 
continuous automatic brakes. Such an order would only be enforced 
on a light railway where exceptionally high speed was permitted, or 
very heavy gradients occurred. In India, for many years, our passen- 
ger and mixed trains were worked with hand brakes on the engine 
(in addition to the steam brake) and in the brake vans, of which, on 
heavy trains, there would be two, manned by the first and second 
guards, or by a guard in the rear van, and brakesman in the other. 
On Belgian light railways continuous brakes are in some cases fitted 
on the locomotives, wagons, and coaches ; in others, screw brakes are 
considered to be sufficient. The " Soctetd Generale des Chemins de 
Fer Economiques " of France are of opinion that, where the loads and 
gradients are such as render it necessary to employ two brakesmen, 
continuous brakes should be adopted; but that, in other cases, the 
screw brake is better on vehicles, and a steam brake — in addition to 
the screw brake — on engines.* 

In determining the brake power required, very short stretches of 
incline steeper than the otherwise ruling gradient may generally be 
neglected. It must not be forgotten that brakes will sometimes be 
required not so much for the safe working of the train on gradients 
as in order to pull up or reduce speed and thus prevent collision with 
foot or cart traffic. 

On gradients not exceeding 1 in 100 one vehicle in rear provided 
with a manned or automatic brake would probably be considered 
sufficient, and one — or, on goods trains, even two — vehicles might, in 
order to avoid delay, be attached in rear of that braked vehicle. 

Where steeper gradients than 1 in 100 occur, sufficient brake power,, 
either manned or automatic, would in each case have to be provided 
in rear, to stop any portion of a train breaking away during the ascent 
of the heaviest gradient. On gradients of I in 40, and steeper, the 
provision of automatic brakes might be insisted upon. 

In the Chapter on " Hungary," the proportion of brake power per 
cent, of gross train weight recommended, on a scale of gradients, by 
the " Union des Chemins de Fer Allemands," is quoted in the form 
of a table, and Mr C. E. Hodson (Director of Construction, Rail- 
way Branch, P.W.D., India) has kindly furnished the writer with a 

* Plocq on "Brakes," — Bull, de la Comm. Internat, du Cong, des CJiemins de 
Fer, vol. viii., 1894. 
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useful note on this subject, together with the table which embodies 
his results : — 

" 1. The brake-power necessary for the safe working of steep inclines 
is required for two distinct functions, viz. : — 

(a) To ensure efficient control of the train when descending the 
incline; i.e., to check excessive speed over it, and to 
enable the driver to stop the train altogether within a 
reasonable distance, when required. 
! (b) To ensure that, in the event of the breaking of a coupling in 
the train when ascending the incline, sufficient brake-power 
shall be at once applied, either automatically or by hand, 
to prevent the rear portion of the train running back 
down the incline. 

"2. Obviously a portion of the brakes required for the first function 
need not be either automatic or manned, but may be weighted, or 
pinned down, if the gradients are tolerably uniform, or, if stoppages 
are permissible, at convenient places where the grades change. But 
for the second function none of the brakes can be pinned down, 
but all must be capable of immediate application when necessity 
arises, i.e., they must all be either manned or else arranged to act 
automatically. 

"3. Let— 

± - = ± i = the fraction representing the gradient, 

and let it be i + ' * * e ^l 611 ? ? 8 ^ oendl > 
( - , if the gradient is descending. 

— » r = the ratio of the resistance to motion on the level, at 
■"• the given speed, to the gross weight of the train or por- 
! . tion thereof, under consideration. 

_= f = the coefficient of friction due to the brake, i.e., the 
* ratio of the retardation due to a fully-braked vehicle to 
the weight of the vehicle. 

= b = the ratio of the weight of the portion of the train 
•B (including engine and tender) which is braked to that 
of the whole train. 

V = the speed in miles per hour ; ) _ 22 v 
v = „ „ feet per second ; J ~ 15 ' 

H = the " velocity head " in feet, due to speed of the train 

v 2 V 2 
= — = ^ , neglecting the rotative energy of the wheels, 

V 
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" V 2 . .' . " ' 

= — approx., including the rotative energy of the wheels. 

» 28 

D = the distance within which the train may be brought to 
a stop. 
Then, generally, — 

D. K T BF~I 
*-(r±i) 



" 4. In order to calculate the proportion of brake-power, necessary to 
fulfil the first function, it is necessary to decide on one or other of the 
two conditions for work on the level, viz. : — 

; ;; (a) The distance in which a train moving at a given speed ought 

. J7 to be stopped. ' . 

(b) The proportion of the weight of a train which if braked, is 

considered to give sufficient control on the level; let t^iis 



be b . 
The relation between these two is 

H 



on the level. 

Substituting this in the equation for the grade, — for^ presumably, 

H. 

the ratio j& (which expresses the relation between the speed and 

the distance off stop) should be the same on the grade as oh the 
level, — we have — 

r + \f = r + bf - i 

• • h = h -4- -L - 

• °l - °0 -ry 

H 

— — r ■-■•.. 

/ / 

= {i> +% - r )r 

9 

Of this, the quantity -j may, if desired, consist of weighted or 

H 
pinned down brakes, leaving only 6 = ^LT to be applied automati- 

cally or by hand, when necessity arises. 
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"5. The minimum of brake-power necessary to fulfil the second func- 
tion is that which will just counteract the force of gravity on the 
incline, i.e. — 

< r + b 2 f + i 
. h — i - r 

■ ■\<- r 

This proportion must, as stated above, consist entirely of either 
manned or automatic brakes, and it must be maintained for every 
section of the train which is likely to break away from the leading 
engine, i.e., the weight of the leading engine must be excluded from 
it, though that of any engines pushing at the rear end of the train, 
when ascending the grade, may be included in it. 

" 6. In order to use the above formulae, it is necessary to assume 
values for the constants r and/. Of these, r may vary from 5 to 25 
lbs. per ton, and depends principally upon the style and condition of 
rolling-stock and upon the proportion of the weight of the engine to 
that of the weight of the train. Its exact value is, however, of small 
importance on steep gradients; so, probably, r — 0*003 is near enough 
for practical purposes. 

" 7. The other coefficient, /, depends principally upon the condition 
of the rail, and upon the adjustment of the brake gears and the power 
used to actuate them ; and it also varies with the speed, being less at 
high speeds than at low ones. For low speeds, with a dry rail and 
good gear, it may be as high as 400 lbs. per ton, but in slippery 
weather may be 100 lbs., or even less. Rankine* gives / = 0*14, 
and probably this is near enough for ordinary conditions, provided 
the proportions resulting from it are not cut down too fine. 

XT 

" 8. The value of ^r must also be fixed, and probably may be taken 

as = To* 01 light railways in England. This gives 50 yards for 

stopping at 10 miles an hour, 200 yards at 20 miles, and 450 yards 
at 30 miles an hour, which ought to be sufficient under usual condi- 
tions. 

" 9. Taking these data, the formulas become — 



d=4 v2 



i 



, 42 300 ., jn 1 
° 014 = °" 148 = T nearly - 

/ ^-..o < 2 + 100* 
h = 0-148 +o7 [4 = 14— 

i - 0-003 100 i 

2 > — MT~ m TT nearly - 

* Rankine's Civil Engineering, 1894, art. 110. 
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"10. From these we get the following minimum proportion of 
brake power required for various grades, viz. : — 



Gradient. 


j. 


100 i 
14 


. 2+100i 
*i- 14 


1 
G 


Per 
Cent. 

100 i 


All manned or automatic, 

and exclusive of the 

leading engine. 


of which a quantity «= b 2 

may be pinned down. This 

proportion includes the 

engine. 


Level 








0*0000 


f- 


0-143 


1 in 200 


0*5 


A- 


0*0357 


A- 


•179 


1 in 108 


1-0 


A- 


•0714 


A- 


•214 


1 in 667 


15 


A- 


•1071 


i- 


•250 


1 in 50 


2*0 


f- 


•1429 


?- 


•286 


1 in 40 


2 5 




•1728 




•321 


1 in 33 3 


3-0 




•2143 


s _ 


•357 


1 in 28*6 


3-5 


i- 


•2500 


«" 


•393 


1 in 25 


4*0 


f- 


•2859 


3 B 

T 


•428 


1 in 22-6 


4'5 


A- 


•3214 


H- 


•464 


1 in 20 


5-0 


A- 


•3571 


*- 


•500 



"11 Of course such formulae must be used with due regard to vary- 
ing circumstances. They might easily be put in the form of a diagram." 

There are several systems of working single-line traffic, e.g. : — 
Only one engine in steam, or two or more coupled together, on 

the line at the same time ; 
Train porter or guard pilot ; 
Train staff ; 
Train staff and ticket ; 
Electric tablet or staff ; 
Block telegraph (sometimes admitting a second train into a 

section under the " permissive block " system) ; 
The Highland Kailway system, no train being allowed to cross 
another or pass another otherwise than as prescribed in the 
time-table, except under telegraphed instructions from head- 
quarters ; 
The hue-clear and caution message. 
The staff system gives rise to considerable trouble and delay, if 
there is a break-down. The electric staff or tablet is also expensive, 
requiring a separate wire and special instruments, besides the wire 
and instruments used for ordinary telegraph purposes. 

P 
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The line-clear and caution message system is very common in India. 
A telegraph wire from one station to another, and ordinary talking 
instruments at each station are used. After the signaller has ascer- 
tained that the line between his station and the next is clear, a line- 
clear certificate or permission to proceed to the next station is issued 
to the driver. On railways where caution messages are permitted, it 
having been ascertained that the line is occupied only by a train 
running in advance, a caution certificate allowing the driver to follow 
on with caution, after a certain interval, may be issued. 

As is sometimes the practice in Belgium and in France, the telephone 
maybe used instead of the telegraphfor communication between stations. 

The running of mixed trains will often be necessary for working 
the traffic economically on light railways. It is not usually permitted 
on standard railways, and only under certain conditions. The engine, 
tender, and passenger vehicles must be provided with continuous 
brakes; the goods wagons must be placed behind the passenger 
vehicles, with one brake van for every 10 wagons ; the mixed train 
must not consist of more than 25 vehicles of all descriptions; the 
maximum average speed between stations shall not exceed 25 miles 
an hour ; and mixed trains must stop at all stations.* 

Gauge appears to have no necessary connection with economy in 
the consumption of fuel. During the year 1896 the following was 
the consumption, stated in terms of Giridih (Kurhurbaree) best steam 
coal, on certain Indian railways : — 



Standard Gauge. 
East Indian, ...... 


lbs. per 
train-mile. 


lbs. per 
1000 gross 
ton-miles. 


60*93 


165*59 


North-Western, ...... 


41-89 


132*97 


Oudh and Rohilkhund, ..... 


39*66 


128-43 


Eastern Bengal State, ..... 


48*01 


155*56 


Metre Gauge. 






Bengal and North- Western, .... 


28*40 


138-88 


Rajputana-Malwa, ..... 


35-42 


169*23 


Southern Mahratta, ..... 


32*55 


187*64 


Assam Bengal, ...... 


37-59 


213-71 


Eastern Bengal, Dacca Section, 


32-65 


231*15 


( Jodhpore Section, ..... 


27*83 


148-45 


( Bickaneer Section, ..... 


26-91 


150*48 



Orders made by the Board of Trade under the Regulation of Railways Act, 1889. 
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The metre-gauge train burns less coal than the standard-gauge train 
because it is lighter, not because it runs on a narrow-gauge line. The 
East Indian trains burn more coal than the others, because they are 
heavier ; the expense is less, because the coal is cheaper. Every one 
knows how rapidly the cost of coal increases with the distance it has 
to be brought from the mines ; the average cost of coal on the East 
Indian Railway is only Rs.r91 per ton; on the Bombay, Baroda, 
and Central India, on the North- Western, and on the Madras rail- 
ways it is more than Rs.15 ; and there is a corresponding difference 
in the working expenses. With a home supply of fuel, good traffic, 
efficient maintenance of way and rolling-stock, and favourable grades, 
the fuel expenditure ought to be kept at a low figure. 

Dividing the working expenditure by the train mileage, he follow- 
ing figures for the year 1896 imply differences of working conditions 
which upset any attempts to connect them with differences of gauge : — 



Railways in England and Wales, 

Scotland, and Ireland, 
Easingwold Railway, . 
South wold Railway, . 
Indian standard gauge, 
Indian metre gauge, . 
Indian special gauges, 
Caen to Dives and Luc-sur-Mer, 

France, 2 ft. gauge, in 1895, . Is. 4d. 
Cape Government railways, 3 ft. 

6 in. gauge, in 1897, . . 4s. 3*3d. 



2s. lOd. per train-mile. 
Is. 4fd. „ „ 

2s. 5fd. 

2s. 9$d. ,, „ 

Is. lid. „ „ 

Is. 10£d. „ „ 



>> >> 



>> a 



The Indian standard-gauge railways include a considerable mileage 
of military, as distinguished from commercial, lines. 

The average cost of hauling for one mile one passenger unit is as 
low as 69 pie or 0*057d. on the East Indian Railway, and as 
much as 1*51 pie or 0*126d. on the Indian Midland ; that of haul- 
ing 1 ton of goods is no more than 1*63 pie or 0*1 36d. on the East 
Indian ; while it comes to 4*12 pies or 0*343d. on the Indian Midland, 
both being standard-gauge lines. The metre-gauge figures vary even 
more widely ; the cost of hauling a ton of goods is generally higher, 
amounting, in two instances, to more than 6 pies or id. 

The percentage of working expenses on gross earnings of Indian 
railways in 1896 was 47*17 on the standard gauge, 50*56 on the 
metre, and 54*80 on the special gauges. On all the railways in the 
United Kingdom it was 56, on the Scottish railways separately it was 
51, and on the Irish railways 55. 

Good management and bad statistics sometimes go together. Few 
and fully loaded trains will give a comparatively high figure of cost 
per train-mile. Putting on an extra train, for which there is a dis- 
tinct demand in the interests of the public, will add to the cost per 
ton-mile. Statistics based on train - mileage — being a measure of 



228 LIGHT RAILWAYS AT HOME AND ABROAD. 

necessary work done to satisfy public demands — are likely to be pre- 
ferred in England. Statistics based on ton-mileage will be more 
favourable to the conditions prevailing in America or India. The 
most careful economy cannot procure a low percentage of working 
expenses on receipts, if the traffic is poor and the lead is short. 

Very great assistance and encouragement may be given to light 
railways by the great companies to which they contribute traffic. 
Junction facilities may be freely granted. The carriage of material 
for revenue, as well as construction purposes, may be charged at home- 
line rates. The cost of additional works at junction stations should 
be fairly shared. Existing accommodation may be placed at the dis- 
posal of the light line. Joint station expenses may be wholly borne 
by the main line, if the work done for the light railway entails no in- 
crease of staff or equipment. Repairs of rolling stock for the light 
line should be carried out in the workshops of the main line at cost 
price. The division of earnings may be in proportion to capital cost, 
if the main line works the branch. When the light railway contri- 
butes traffic which has a long lead on the main line, earnings should 
not merely be divided on a mileage basis; the branch bears more 
than its share of the working expenses in that case, and should be 
awarded profits in the same proportion. 

If a light line is constructed by the State or others and leased to a 
company, the terms of remuneration to the latter should be such as 
to make the company work the railway in the interests of the public, 
and by doing so increase its own profits. The formula* proposed by 
French and Belgian experts have been discussed at some length in 
Chapters III. and IV. The terms on which a main-line company 
offers to work a feeder light railway generally assume a much more 
simple form. Thus, the North- Western Kailway of India has named 
certain branches which, if made, it would probably be able to work 
for about 55 per cent, of the gross receipts. 

One important point in economical working must not be forgotten 
— the reduction of the station and train staff to a minimum. Every 
official on a light railway should be ready to do anything that may 
reasonably be required of him. The duties of the employes should be 
interchangeable. The economies thus effected on the Easingwold 
Railway have been described in detail. Others have been pointed 
out with reference to Continental light railways. Clerical work 
should be cut down as much as possible. 



CHAPTEK XIV. 
LOCOMOTIVES AND ROLLING-STOCK. 

Contents. — Electricity as a motive power — Various systems of applying it — 
Telpherage — Electrical traction on steep gradients — Electrical traction in Eng- 
land — City and South London— Central London — Liverpool Overhead — Motor 
cars or separate locomotives — Claret-Vuilleumier system — Overhead wire and 
trolley for light railways — Electrical traction in the States— Belt line tunnel — 
Overhead and trolley system practically universal in the States — Nantasket 
Beach line — Heilmann electric locomotive in France — Steam generally best for 
goods traffic — Other methods of traction — Quantity of rolling-stock required — 
Dimensions of rolling-stock — Four or six- wheels coupled tank engines — Ad- 
hesion, tractive and hauling power of locomotives — Goods stock — Passenger 
stock — Belgian light railways stock — Decauville stock — Eastern Bengal State 
railway stock on three gauges — Barsi light railway stock. 

Electrical Traction. — Our choice of motive power on light rail- 
ways lies practically between steam and electricity. The claims of 
the latter deserve particular consideration when the service to be pro- 
vided is a regular and frequent one of comparatively light trains 
carrying passengers. For an almost continuous traffic of this sort, 
with loads which vary little from the average, electricity is eminently 
suitable, demanding no very great expenditure on generating plant 
and mains to begin with, and offering a fair prospeet of economy in 
working ; while every addition to such a service would, if steam were 
adopted, call for an increased number of locomotives, and an increased 
expenditure on fuel and other running requirements. In tunnels the 
difficulties of ventilation would be largely minimised by electrical 
traction ; and in the streets of towns — where the noise, smoke, dust 
and smell, due to the use of steam, are especially objectionable — 
electricity has obvious advantages. Although, therefore, steam 
locomotives may long continue to be regarded as the most 
economical and practical movers of irregular and intermittent traffic 
of the usual kind in the open country, they have less opportunity of 
exhibiting their speed and power in the neighbourhood of ordinary 
street or road traffic ; and more and more shall we see them displaced 
by electric motors on our underground railways and the lines which 
serve our cities and suburbs. 

The dynamo-electric machine was known, first of all, as a means of 
producing electrical energy by an expenditure of mechanical work. 

229 
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When it was also recognised that its function could be reversed, and 
that it could act as a motor to perform mechanical work when sup-* 
plied with energy in an electrical form, its applicability to purposes of 
railway traction began to be determined. Electrical traction* may 
be applied in several forms : — 

I. Storage batteries may be employed to drive the motor, the 
batteries and motors being carried — 

(a) in the car, which is to be preferred as more economical, if 
space is available, or — 

(b) on a separate locomotive. 

II. Various conductor systems are more commonly adopted — 

(a) Ordinary rails may be used as conductors, but are unsuitable to 
urban lines where the rails lie flush with the surface of the road ; 

(b) Nor is the use of a third insulated rail — laid in the centre of 
the track — above ground suitable in such cases. 

(c) Overhead conductors — either the wire and trolley arrangement, 
or slotted tubes and contact carriages in the form of pistons sliding in 
the tubes — and, for light railway purposes, the wire and trolley 
system is pre-eminently suitable and economical. 

(d) Underground conductors in a slotted channel or conduit are 
less suitable to street or road work, and are much more expensive. 

(e) Messrs Ayrton and Perry devised a system, by which the line 
was divided into short sections, each having an exposed conductor — 
it might be one of the rails — placed, as the train passed over it, in 
temporary contact with a well-insulated conductor in a closed under- 
ground channel by means of automatic electro-magnetic switches. 
Leakage was thus reduced to a minimum. 

Another method of electrical locomotion, known as " telpherage," 
was proposed by the late Prof. Fleeming Jenkin, and developed by 
him in conjunction with Messrs Ayrton and Perry. It was intended 
for the slow carriage of goods in localities where the traffic was not 
enough to pay an ordinary railway, and has been tried in Japan and 
some of our own colonies. The line itself is singular, consisting of a 
steel rod or cable, suspended from brackets fixed to posts erected about 
70 ft. apart. This rod or cable is not only a carrier of trains, but 
a conductor of the motive power — electricity. If the " telpher " line 
is made more rigid, the trains may be carried at higher speed. Gener- 
ally, however, it is flexible, and the trains are run slowly, but, if the 
traffic requires it, they can be run in an almost continuous stream. 
The train consists of a series of buckets or skips, hung from a single 
wheel, or a pair of wheels, and they are spaced by wooden bars. 
The locomotive is formed by a small electric motor hanging below 
the line, and connected by spur and chain gearing with a pair of 
driving wheels. In general, the line is electrically divided into 
sections of nearly the same length as that of a train. The train is 
furnished with a continuous conductor from end to end, through 
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which it makes electric contact between the section in . front and 
that behind, and the motor is included in the circuit of this con- 
ductor. 

The ease and rapidity with which electrically-moved cars can be 
stopped or started even on steep inclines — a cruel strain on horses — 
render them singularly suitable for tramway purposes. Their speed 
can be checked or graduated to meet any requirement or emergency. 
Far steeper gradients can be faced on such lines than on other adhe- 
sion railways, owing to the reduced dead weight of the motive 
apparatus, and the gain in tractive power where motor-cars are used ; 
so that in America* short gradients of 12 per cent, are not unknown, 
while gradients of 8 per cent, are common. The steep line from 
Florence to Fiesole, which may be known to the reader, is worked by 
motor-cars weighing 7*5 tons, with a tractive force of one-fifth of this 
weight, or 1 *5 tons. The locomotives of the City and South London 
Electrical Railway (which the writer had the privilege of visiting 
shortly after its being opened), in hauling — including their own weight 
— as much as 30 tons up a gradient of 1 in 14 with sharp curves, 
develop tractive energy equal to a coefficient of adhesion of one- 
fourth, such as must be expected, observed Dr Preller,t from a good 
electrical locomotive, as compared with a coefficient of adhesion of 
only one-sixth or one-seventh in the case of steam locomotives. 

It is very remarkable that this application of electricity has hitherto 
in England been almost entirely confined to such special and im- 
portant works as the City and South London Railway, the Liverpool 
Overhead Railway, the Waterloo and City Railway, and the deep- 
level lines which are now being carried under the crowded thorough- 
fares of London. 

On the City and South London t the generator station is at Stockwell. 
There are eight Lancashire boilers and four vertical compound 
engines, each driving a generating dynamo of the Edison- Hopkinson 
type. The switch board is so arranged that any of the four generators 
can be coupled to any of the four feeders either independently or 
in parallel. Two of the feeders are connected to the working con- 
ductors at Great Dover Street Station, 12,800 ft. distant. The other 
two are coupled in parallel to Stockwell, and one is continued to the 
Oval, where it is connected to working conductors, 14,330 ft. from 
the generator station. The cables consist of a stranded core of 61-14 
B. W. G., insulated and sheathed with lead. They are carried along 
the tunnels on bracket supports. The working conductors consist of 
channel steel laid between the rails, and carried on glass insulators 
fixed to alternate sleepers. Each locomotive is provided with three 
collectors. The return circuit is through the uninsulated rails. The 

* Min. Proc. List. C.E., vol. cxxv., "The Limiting Gradients on Adhesion 
Tramways," by F. Denizet, For. Abs. 

t Min. Proc. Inst. C.E., vol. cxii., " Hopkinson on Electrical Railways," 
14th Feb. 1893. 
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armatures of the motors are built directly upon the axles of the 
locomotives, while the magnets are supported partly on the axle and 
partly on the frame. By thus adopting the principle of direct driving, 
the necessity of gear of any description is done away with, and the 
mechanism is, therefore, as simple as possible. There are two direct- 
acting motors on each locomotive, each motor capable of developing 
50 h.p. at 25 miles an hour. 

The locomotives for the Central London Underground Railway* 
are built by the General Electric Company at Schenectady, U.S.A., 
in accordance with the specification of the British Thomson-Houston 
Company. The tunnels have a bore 1 1 ft. 6 in. in diameter. The 
lines are carefully graded for starting and stopping with the assistance 
of a series of comparatively steep descents and ascents from and into 
stations. Trains of seven carriages will afford seating accommodation 
for 336 passengers, and weigh 105 tons loaded, exclusive of the loco- 
motive. Of these carriages, 32 will be required in regular service. All 
trains are to be fitted throughout with the Westinghouse air-brake. 
The maximum speed is estimated at 30 miles an hour, and the average 
speed (including halts of twenty seconds at stations) at 14 miles an 
hour. The following details of the locomotive are given : — 

Distance between wheel centres of 

each truck, . . . 5 ft. 8 in. and 6 ft. 

Distance between two truck centres, 14 ft. 8 in. and 14 ft. 

No. of wheels, all driving, . 8 

Diameter of wheels, . . .42 in. 

Total wheel base, . . 20 ft. 4 in. and 20 ft. 

ii length of locomotive, . 20 ft. 8 in. and 28 ft. 

ii height ii . . 9 ft. 4^ in. and 9 ft. 8 J in. 

Weight of each wheel, . . about 5 tons. 

Total weight of locomotive, . u 24 tons. 

Maximum draw-bar pull required 

at starting, . . . 14,000 lbs. 

Draw-bar pull running at 22 miles 

per hour, . . . . 8,000 lbs. 

Weight of each motor frame com- 
plete, with field coils in place, 6,500 lbs. 

Weight of the armature complete, 

with sleeve and conductor, 2,500 lbs. 

Total weight of motor, . . 12,000 lbs. 

On the Liverpool Overhead Railway motor carriages are used, and 
Mr Greathead admitted that, if there was head-room and the motors 
could be placed under the carriages, and if the trains were short, 
motor carriages were to be preferred, because the weight hauled was 
reduced and terminal shunting avoided. On the City and South 
London, however, there was no room for the motors under the 

* Street Railway Journal (International Edition), March 1898. 
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carriages, the curves were too sharp to admit of longer carriages being 
built, and, it being a question of the multiplication of vehicles in any 
case, it was decided that separate locomotives should be provided. 

The economy of the motor-car, as compared with haulage by a 
separate locomotive, may be illustrated by Mr W. Baxter's analysis* 
of the weights in two given cases. He takes a five-car train and gives 
the following figures : — 





Tons. 




Tons. 


5 passenger cars, . 


. 162-50 


o cars, • • 


. 162-50 


Steam locomotive, 


8500 


Electric motors, 


22-00 


105 passengers, 


6*36 


105 passengers, 


6-36 



253-86 



190-86 



In the latter case the weight of the motors is not more than 11*5 
per cent, of the weight of the train, while the weight of the whole 
train is also reduced by 25 per cent., with a corresponding saving in 
driving power. 

There is in England a very strong objection to the multiplication of 
overhead conductors in our large towns, and this is largely responsible 
for the small number of electric tramways hitherto constructed in this 
country. The use of accumulators, of the present types, has proved 
to be commercially a failure, owing to the high cost of maintenance ; 
while underground conductors, on the culvert and slot system, are 
rarely adopted, on account of the heavy expense — amounting to as 
much as £1500 to £2000 per mile — of their construction. Nor is the 
underground conduit generally accepted as a satisfactory solution of 
the question of electric traction in our streets, because of the width of 
the slot; although at Buda-Pesth this is made as narrow as three- 
quarters of an inch. A better solution, it has been suggested, is to be 
found in another example, that of an electric railway in Paris on the 
Claret - Vuilleumier system t of conveyance by underground con- 
ductors, which was brought forward when the accumulator system 
had been proved to be a failure. The current for the motors is 
collected by brushes fixed underneath the cars and pressing on a rail 
flush with the surface of the ground, the track serving as a return. 
This rail is in sections, each a little shorter than a car, and each group 
of 18 sections is connected by rubber cables to an automatic apparatus 
called a " distributor," which is the feature of the system. The 
sections of each group are successively excited by the distributor as 
the car passes over them, those not covered by a car being insulated. 
A spare distributor is carried by each car, and can be substituted for 
a faulty one in a few minutes. To prevent horses from slipping, the 
conducting rail is made up of metallic blocks, eight feet apart, 

* Min. Proc. Inst. C.E., vol. cxxvi., "Electric Transportation," by W. 
Baxter, jun. Fur. Abs., 1896. 

t Min. Proc. Inst. C.E., vol. cxxvi., "Electric Tramway in Paris," by Ch. 
Jacquin. For. Abs., 1896. 



234 LIGHT RAILWAYS AT HOME AND ABROAD. 

embedded and insulated in bitumen, and connected in pairs by a 
cable below the surface. Each collector, therefore, which is formed 
of an iron band pressed down by springs, must be more than eight 
feet long. Public lighting by arc lamps, along the city portion of 
their line, is also carried out by the tramway company. This method 
of picking up the current from a series of cpntacts placed in the 
surface of the road is not altogether free from chance of accident, for 
last year * two horses were killed by treading on one of the blocks, 
which somehow remained electrically " alive" after the passage of 
the car ; but it appears to be less expensive than the culvert 
and slot conductor, and more suitable for electrical lines in crowded 
thoroughfares. 

In the Belt line tunnel, Baltimore, U.S.A. — where electric locomo- 
tives are, for facilitating ventilation, employed to haul the trains, steam 
locomotives included — the current is conveyed to the motors by an 
overhead line 17 to 22 ft. above rail level. The conductor consists 
of an iron trough formed of two Z-bars and a cover-plate, there being 
a slot one inch wide between the bars to admit of a brass shoe travel- 
ling in the conductor, and connecting the locomotive with it. Copper 
cables are used as feeders, and the current is supplied from generators 
coupled direct to Allis-Corliss engines. The locomotives have eight 
driving wheels, and weigh 95 tons each. 

That, however, is a special illustration of electrical traction being 
applied in the tunnel of a great railway. It is to the overhead 
wire, so successfully and universally adopted in America, that we 
must look for a sufficiently economical method of applying electric 
power to light railways. The almost universal system in the States- 
is that of a motor-car, from which a trolley- wheel is projected to run 
along the under side of a suspended wire, which receives its current 
from a generator station. 

We have heard a great deal about unsightly poles and wires, but 
there seems to be no reason why they should be hideous ; and it is 
difficult to discover any reasonable objection to their erection in our 
broader suburban streets, on our district roads, or in the open country. 
Of this type we had, until recently, but two examples in England, 
the Leeds and the South Staffordshire Tramways ; but already there 
are signs of progress in this direction, and a proposal has lately been 
put forward to connect the tramways of Leeds and Bradford by a 
light railway, the cars to be propelled by electricity, and the trolley 
arrangement with overhead wires to be adopted. It has been far 
otherwise in America. In the United States there were 5851 motor- 
cars and 3532 miles of electrically- worked lines in 1892, 40,000 
motor-cars and 10,363 miles of line in 1896 ; and the mileage of such 
lines must now be much more than 15,000, a great number of them 
being what would be called in England light railways, running from 
point to point, and sometimes on public roads. 

* Saturday Review, 29th May 1897, "The Progress of Electric Traction," by 
Silvanus P. Thompson. 
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There are many reasons for this extraordinary development of 
electrical tramways in America, while horse traction has so per- 
sistently survived in England. A bus or cab can pull up for us close 
to the kerb-stone ; our streets, paved with wood or asphalt, offer little 
more resistance to the horses that draw our cabs and busses than 
would rails, while they are generally too narrow or too crowded to 
admit of even a partial occupation of a fixed track by a certain class 
of vehicles, for the conditions of our street traffic demand the free 
movement within a limited space of innumerable units among one 
another. In the United States, on the other hand, the road surface 
is not favourable to the use of busses or cabs, and carts and private 
buggies run most easily within the tram track; the inhabitants of 
the cities are essentially a car-riding people, and the tram lines are 
frequently laid down as a matter of pioneer speculation, and the 
streets are laid out and built to accommodate them. 

Attention has already been drawn to the ease and celerity with 
which electric cars can be started or stopped, and their speed in- 
creased or decreased as emergencies may require, and to their 
remarkable suitability to a traffic which entails a uniform and con- 
tinuous service with frequent halts. Thus, on the Nantasket Beach 
line* the electric motor-cars are able to make a run of 10*6 miles with 
sixteen stops in twenty -six minutes, to do so with such regularity that 
they connect with boats arriving at intervals of half-an-hour, and 
frequently to make way for regular steam trains on the main line of 
the Plymouth Division. "When we consider that this leaves but four 
minutes at the terminus for unloading, running round the trail-car, 
and loading, and wonder how such a constant and punctual service 
can be maintained, we are told that the reason why electricity can do 
this and steam cannot, is found in the tremendous accelerating power 
of properly -designed electric motors with rotary motion as compared 
with the reciprocal motion of ordinary locomotives. 

It is to this propulsion by a continuous and uniform rotary move- 
ment, instead of the alternative movement of two pistons, that the 
smooth yet swift motion of the start effected by the Heilmann electric 
locomotive on the Western Kailway of France is attributed. On a 
trial tript a train of twelve carriages, weighing 150 tons, was hauled 
37 miles at a speed of 18 miles an hour. It is stated that far 
liigher speeds than this will ultimately be attained. The correspon- 
dent of Tlie Times, who was present at the trial, was especially struck 
by the steady gliding movement of the start, in such marked con- 
trast with the jerking on French railways. It reminded him of the 
English trains which are under way before the motion is felt. The 
Heilmann locomotive draws a closed tender containing a steam engine 
of the Pilon pattern, which works the dynamos. The motive power 
is transmitted directly to eight wheels about 3 ft. 5 in. in diameter. 

While the application of electricity to the running of short and 

* The Railway and Engineering Review, Nov. 6, 1897. 
t Herapath's Railway Journal, Nov. 19, 1897. 
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frequent trains for passenger traffic is regarded with growing favour, 
the economy of motor freight-cars is not so obvious, although every 
addition of goods to he carried as paying load increases the adhesion. 
For the distribution of mixed and small consignments within a limited 
area they would perhaps be suitable. But to deal with few and 
heavy goods trains * a single steam locomotive of large power would 
be more economical than electrical traction. In the latter case, the 
irregular distribution would demand a large capacity for the mains and 
for the generating stations, if several were provided ; while, if only 
one station working at high tension is used, although its capacity need 
not be augmented, that of the transforming devices would have to be 
increased. Generally, therefore, for the economical working of goods, 
traffic steam is to be preferred. 

To other motive power it is scarcely necessary to allude. A horse 
may haul as little as 1J tons on an ordinary road, or as much as 9 
tons on rails, but in the case of the latter the road would have to be 
made up between the rails, so that the use of horses would generally 
be confined to shunting in station yards or to the movement of trucks 
on agricultural sidings. Cable traction is more particularly applicable 
to heavy and frequent traffic on steep and long gradients, the tractive 
power being independent of adhesion to the rails. It was at one time 
largely adopted in the United States for ordinary street tramways, 
but has been altogether displaced by electricity, and is practically out- 
side the subject of light railways. Traction by compressed air motors 
or by gas engines is too exceptional to call for more than bare mention 
here. 

Rolling-Stock. — Assuming that steam locomotives are to be em- 
ployed on a light railway laid to standard gauge, it will probably be 
decided to build special engines and special passenger carriages. The 
cost of equipment and maintenance, however, will be reduced, and the 
convenience of through despatch from consigner to consignee will be 
secured by utilising the main line goods stock upon the light branch 
railway, as is done on the Wisbech and Upwell Tramway and other 
lines. Descriptions and illustrations of the special locomotives and 
passenger cars used on that line by the Great Eastern Kail way Com- 
pany are given in Chapter XV. It is sometimes claimed in favour of the 
adoption of a gauge different from the standard, that rolling-stock can 
then be built to suit the work it has to do, but that is merely a question 
of building separate stock, upon the standard or any other gauge. 

The quantity of each kind of rolling-stock required will depend 
upon the description and amount of traffic — minerals, general mer- 
chandise, live stock, passengers, etc., — to be dealt with, upon the 
service of trains, and upon their composition. In addition to engines 
actually running, we shall have some washing out, etc., in the engine 
sheds and others in the repairing shops. Of the latter, of course, 
there will be few at first, but, in course of time, we may have as 

* Min, Proc. Inst. C.E., vol. cxxv., "The Substitution of Electricity for Steam 
in Railway Practice," by Louis Duncan. For. Abs. 
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many as one-third of our total number out of running, or even 25 
per cent, in the repairing shops and 25 per cent, in shed. In regard 
to coaching and goods vehicles, if we have to deal with a frequent 
service of trains, a rapid circulation of stock, and prompt unloading, 
reloading, and return of wagons, our stock will he less tied up and 
more fully utilised than if the traffic demands not more than one or 
two goods or mixed trains in each direction daily on a short line. If 
our traffic he mainly mineral, we shall have to be prepared with a' 
considerable tonnage of special stock to carry such freight at low rates ; 
for mixed goods of a higher class we shall have to provide a smaller 
quantity of suitable wagons. If we are fortunate enough to anticipate 
a long-lead traffic, less time relatively will be occupied in despatching 
and receiving than in actual running, and we shall require, therefore, 
less stock in proportion to our earning power. It will not always be 
safe to base our estimate upon an average demand, for we may have 
to deal with much heavier traffic at certain seasons — on market days, 
during fairs, etc. — and such an unequal distribution of service will 
oblige us to consider the maximum rather than the average. Where 
so many factors determine our requirements, it is useless to attempt to 
measure them in terms of one, but — as was observed in the chapter 
on Belgian Light Railways — we are not surprised to find that the 
gross earnings and the cost per mile of rolling-stock in the case of any 
railways which admit of comparison follow the same order. Thus, in 
the table on page 237 it will be noticed that the gross earnings per' 
mile per week being Rs.68, Rs.115, and Rs.2I8, the total cost of 
rolling stock per mile has been Rs.2732, Rs.8781, and Rs. 12,022, on 
the Jodhpore-Bickaneer, on the Dacca section of the Eastern Bengal 
State Railway, and on the Rajputana-Malwa Railway respectively. 
The quantity of rolling-stock on the Belgian Light Railways depends 
less upon the demands of a considerable traffic than upon the re- 
stricted use of the stock upon a system of short sections. The condi- 
tions of traffic, however, vary so much, and the total effect of each of 
the different factors is so difficult to determine, that no useful rule or 
formula can be deduced from such figures, and the problem remains 
to be solved separately for any proposed line from a careful considera- 
tion of the probable traffic to be accommodated. 

The provision of rolling-stock may not fall altogether upon the light 
railway. In the early days of railways the inconvenience of having to 
work with rolling-stock which was wanting in uniformity and did not 
comply with the regulations of the companies, induced the latter more 
and more to build their own stock: but in many cases it may be 
desirable for traders and agriculturists to place their own trucks and 
wagons upon the light railway. 

For purposes of comparison the following table, containing a few of 
the standard dimensions and weights for rolling-stock in India, may 
be useful: — 
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The figures are given for the 5 ft. 6 in., the metre, and special (2 ft. 
6 in. and 2 ft.) gauges. Three times the gauge may be regarded as 
the maximum width of stock over all, and this is permitted in the 
case of the 2 ft. 6 in. and 2 ft. gauges. If the weight in lbs. per 
yard of rail were equal to six times the greatest load on a pair of 
wheels, we ought to have a 90 lb. rail on the 5 ft. 6 in. gauge, a 48 
lb. on the metre, and a 36 lb. rail on the special gauges ; but, in each 
case, if we reduce the axle-load or reduce the speed, we may use a 
lighter rail. For example, our 62 lb. rails, which still carry ordinary 
trains on the 5 ft. 6 in. gauge at normal speed, are amply strong for 
light railways on the same gauge, after years of service in the main 
line, and we may place upon them trains of ordinary goods and coach- 
ing vehicles from the main line, hauled by the lighter locomotives, at 
speeds of 15 to 20 miles an hour. 

The annual (now biennial) meetings of the Locomotive and Carriage 
and Wagon Superintendents in India have brought them more and 
more into agreement in regard to the importance and economy of uni- 
formity in the design of rolling-stock, and the following table exhibits 
the principal dimensions which they recommend for adoption on the 
5 ft, 6 in. and metre gauges : — 



INDIAN RAILWAYS. 

Standard Designs of Rolling-Stock, approved by the Committee of 
Locomotive and Carriage Superintendents. 



Coaching Stock — 


! 5' 6". 


Metre. 


1 




Figured width over sunshade board, 


! 10' 6" 


8' 6" 


*Width outside body, 


9' 0" 


V 9" 


Height inside, 


7' 9" | 
13' 3" 


not less than 
7' 0" 


Height from rail to top of lamp cover, . 
Wheels, diameter of (as scaled), . 


11' 0" 


3' 7" 


2' 3" 


Height of buffer centres, .... 


3' 7J" 


1' 11" 


Length of under-franies, .... 


27' 0" 


19' 4" 


„ „ „ (bogie) . 


• * • 


40' 0" 


Goods Stock — 






Width outside angle-irons, .... 


9' 4f" 


• • • 


„ inside sheeting, 


9' 0" 


• t • 


Height inside, . . . 


V 10i" 


V 0" 


Height from rail to top of roof, 

Width outside sheeting, .... 


12' 0" 


• t • 


• • « 


V 0" 


Wheels, diameter of body of, ... 


3' 2" 


2' 0" 


* Compare English passenger-carriages, which ma] 


j be 7 ft. 6 in. 


wide inside, 


and American cars 9 ft. or more, both on the 


4 ft. 8£ in. ga 


iuge. 
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On light railways of short length, tank engines, carrying their own 
coal and water, will enable us to do without separate tenders. Unless 
the haulage is heavy enough to require the coupling of six wheels, 
and more especially if the curves are so sharp as to make it necessary 
to limit the length of rigid wheel-base as much as possible, a four- 
wheels-coupled engine will be best, with a leading bogie or one free 
radial axle to steady it, and prevent that galloping action which short- 
based four-wheeled vehicles, running at fair speed, inflict upon the 
track and the passengers. If the light railway runs on a high road or 
through the streets of a town, it may be necessary to case it in, so 
that the working parts may be covered and fire concealed from view. 
It is often convenient to be able to work the engine from either end 
— the driver standing upon whichever platform happens to be in 
front — and the driver should not only be able to move freely from 
one part of his engine to another, but foot-boards and hand-rails 
should be provided on every vehicle, so that there may be easy com- 
munication between the driver and the guard or conductor, from one 
end of the train to the other. Outside-cylinder engines are generally 
adopted, and the swaying action on lines of narrow gauge is consider- 
ably lessened by placing the frames outside the wheels. 

It is not possible here, nor is the writer qualified, to enter into 
details regarding the design of locomotives to suit many and varying 
requirements and conditions. The great locomotive firms will furnish 
designs in accordance with any given specification. But it may not 
be out of place to give a few facts regarding locomotives. 

Speaking roughly, the resistance of trains may be as low as 12 lbs. per 

ton of weight of train at a velocity of 20 miles an hour, and more than 

50 lbs. per ton at 60 miles an hour. On a gradient there is an additional 

2240 1 
resistance — in pounds per ton of train — equal to , if — be the 

G Gr 

rate of gradient. The resistance is also considerably increased by 
head winds, side winds, curves, or roughness of road ; in the case of 
curves, it will be affected by the length of wheel-base. 

The adhesive force of locomotives per ton of load on the driving 
wheels, and on all wheels coupled to the driving wheels, is estimated 
at 450 lbs. in ordinary English weather ; it may be as high as 600 
lbs. on very dry rails, or as low as 200 lbs. in frosty weather. 

If D = diameter of cylinder in inches, 

P = mean pressure of steam in cylinders in lbs. per sq. in., 

L = length of stroke in inches, 

W = diameter of driving wheel in inches, 

T = tractive power on rails in lbs., 

the following formula is given by Molesworth* to determine the 
tractive force : — 

T = D 2 PL 
W 

* Molesworth's Pocket Book. 
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« 

If H 9 = resistance due to gravity on the steepest gradient in lbs. 
per ton (see above), 
R r = resistance due to assumed velocity of train in lbs. per 

ton, 
T = tractive power of engine in lbs. as found above, 
W = weight of engine and tender in tons, 
L = load the engine can take in tons, including the weight of 
the wagons, but not that of engine and tender, 
we have the following formula for finding the load which an engine 
will take on a given incline : — 

T 
L= - -W 

If S = square feet of heating surface, and V = velocity in miles per 
hour, then T, the tractive force in lbs. that may be developed in a 

S 
locomotive = 374 — . 

If D = diameter of cylinder in inches, the length of stroke may be 
about 1|D, and the capacity of tanks of tank-engines in gallons may 
be about 60D. In French practice, H, the heating surface is determined 
by the formula A = '00136H, where A = area of one cylinder; and 
the area of fire-grate = 013H. 

The quotation of these f ormulse will, at any rate, give the ordinary 
reader some idea of the relative effect of the various dimensions which 
are given when describing locomotives. It is obvious, for example, 
that — if we are satisfied with low speeds — we may increase the 
tractive power by decreasing the diameter of the driving wheels; 
that, if we increase the tractive power by increasing the diameter of 
the cylinder and the length of the stroke, we must also increase the 
heating surface and the area of the fire-grate ; and that we can haul 
heavier loads at low speeds. 

If the adoption of a narrower gauge deprives us of the use of the 
main-line stock and forces us to build our own goods wagons, we 
shall probably find four-wheel wagons most economical for a mixed 
traffic of comparatively small consignments. A low ratio of dead to- 
paying load and a maximum capacity of wagon space are important 
in dealing with a long-lead carriage of a few staple commodities in 
full loads, and, for such, bogie stock, which are not generally suitable 
for pick-up traffic on short lines, may be preferred. Our wagon stock 
should consist of as few types as possible. Most of our goods trains 
have no brakes which can be got at and applied or taken off while 
the train is in motion, except those on the engine and van, and the 
concentration of stopping power in the latter adds considerably to the 
non-paying load to be hauled. The question of adopting some arrange- 
ment by which hand brakes on the loaded vehicles may be operated 
by the guard deserves consideration. In India, and in tropical 
climates generally, the goods stock should be of iron, not wood. 
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With passenger vehicles through communication from one end of 
the train to the other may he secured by a central longitudinal aisle 
dividing the transverse or longitudinal seats with foot-plates covering 
the buffers and couplings, or else by foot-boards and hand-rails on the 
outside of the cars. We may arrange the seats transversely, if pre- 
ferred, but it will not be necessary, as in ordinary carriages, to carry 
cross partitions right up to the roof. Indeed, the carriage may also, 
in a fine climate, be open at the sides, with awnings or tarpaulins 
which may be let down as a protection against sun or rain. When 
the sides are closed in, and a longitudinal aisle is provided, the ends 
and intermediate partitions should have sliding doors, and a ver- 
andah and steps at each end of the carriage, so that passengers may 
conveniently enter and alight. Both these types are adopted in 
India and on light railways on the Continent. The passenger stock 
can be more fully and economically utilised if accommodation is re- 
stricted to only one, or, at the most, two classes of passengers. The 
provision of three classes of compartments and of special smoking 
compartments of all three classes, and the reservation of compart- 
ments for ladies only, make it impossible to fill the carriages on the 
main lines uniformly, and increases the amount of dead weight 
hauled. If old main-line stock is available, we may be able to adapt 
it to light-railway purposes by removing the partitions, closing the 
side doors, and adding end doors opening on to end platforms and 
verandahs. It appears to be usual on the Continent to allow the 
latter to be occupied by passengers as standing places. The Western 
Railway of France has started " tram-trains," consisting of two-axled 
vehicles containing 75 passengers and luggage, on light lines forming 
part of its system; and four-wheeled cars of this kind with short 
wheel-bases may very well be used where the speeds are low. 

The rolling-stock in use on Belgian Light Railways has been briefly 
referred to in Chapter III., and the quantity and cost of different 
types have been given. The engines manufactured by the 
Society St. Leonard at Lidge for these metre-gauge lines* are, as 
previously stated, outside- cylinder six- wheels-coupled engines, with 
frames outside the wheels to reduce the side sway. As the engine 
has so short a total wheel-base — over leading, centre, and trailing 
wheels — as 5 ft. lOf in., the end overhang is considerable. The 
engine is cased in, as it is advisable to cover up the fire and working 
parts of locomotives plying on ordinary roads. The main connecting 
rods are very long, as they are directly coupled to the crank pins of 
the rear axle on Hall's system, in order to reduce the leverage of the 
overhang of the crank pins by bringing the coupling rods closer to the 
wheels. The centre of gravity is kept low, and the weight is distri- 
buted as uniformly as possible over the coupled axles by means of 
compensation levers. The grate is built for burning coal-dust 
briquettes. The boiler is fed by Giffard injectors from water tanks 

* The Engineer, May 1, 1896. 
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on both sides. The price of the engine is stated to be about ll*32d. 
per pound of weight. The following are the principal dimensions : — 



Diameter of cylinders, .... 
Stroke of pistons, .... 

Diameter of wheels, .... 

Wheel-base, 

Length of fire-box, . 

Width of fire-box at top, 

Width of fire-box at bottom, 

Height of fire-box in front, . 

Height of fire-box at end, 

Diameter of barrel, .... 

Total length of boiler, .... 

Length of tubes between tube-plates, 

Diameter of tubes, . . 

Number of tubes, .... 

Grate surface, 

Heating surface of tire-box, . 

Heating surface of tubes, inside, 

Total heating surface, .... 

Capacity of water tanks, 

Capacity of coal bunkers, 

Weight of engine, empty, 

Weight of engine in full working order, . 

Certified boiler pressure, 

Theoretical tractive power, . 

Effective tractive power at 60 per cent., . 

Total length of engine to end of buffers, 

Outside width, ..... 

Height from rail surface to top of chimney, 



11 in. 

1 ft. 2£ in, 

2 ft. 8f in. 
5 ft. lOf in. 

3 ft. 4 X V in. 
3 ft. Of in. 

2 ft. 3J£ in. 

3 ft. 7 X V in. 
3 ft. 1 in. 

3 ft. 4 X V in. 
10 ft. 4| in. 
5 ft. 2f in. 
If in. to lj 9 ^ in. 
160. 

7-9 sq. ft. 
44*65 sq. ft. 
299-12 sq. ft. 
343-78 sq. ft. 
444*4 gallons. 
1100 lbs. 
15 tons, French. 
18 £ tons, French. 
10 atmospheres. 
7700 lbs. 
4620 lbs. 
20 ft. 2| in. 

8 ft. Of in. 

9 ft. HiVin. 



Engines of similar type are also constructed by the Socidte Me'tal- 
1 lurgique of Brussels, the cpmpany which supplies most of the vehicles. 
These have a length over buffers of 23 ft. 10^ in., and an outside 
width — exclusive of roof — of 7 ft. 7 J in. The second-class cars have 
plain boarded cross-benches to seat twenty-four inside, and afford 
standing room for sixteen more passengers on the two platforms. In 
the first-class the seats are cushioned, and in some compartments are 
arranged longitudinally on one side of the aisle, so that they may also 
be used as couches. Both classes of cars have a longitudinal aisle 
(leaving seats for two on the transverse benches on one side, and for 
one on the other) and iron flaps covering the buffers and couplings, so 
that the conductor can pass from end to end of the train. Some of 
the cars are open at the sides, in which case end platforms are not 
provided. All the cars are four-wheeled, with a wheel-base of 7 ft. 
10/^ in. Other dimensions and the cost have already been mentioned 
in Chapter III. 

The same writer in The Engineer — observing in the first place 
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that the arrangement of two or more coupled axles, and a costly 
movable bogie with two free axles either in front or at the tail of the 
engine, is not altogether satisfactory on light railways, where tractive 
power is so much more important than speed, because the bogie 
absorbs so much of the weight of the engine, and, secondly, that 
locomotives fitted with one radial axle are not completely successful 
in adapting themselves to sharp curves, because they do not readily 
return to their normal position — draws attention to the system 
patented by Krauss & Co. of Munich for forming the bogie out of 
one of the coupled axles, and of one free axle only. In spite of their 
comparative lightness, these locomotives are said to take sharp curves 
steadily and easily without slacking speed, and to be largely used on 
main, secondary, and light railways. 

Eeference has been made in Chapter IV. to the rolling-stock in use 
on a French light railway — from Caen to Dives and Luc-sur-Mer — 
constructed and equipped by the well-known Decauville Company. 
This line is a portable railway on the 2 ft. gauge, and is an interest- 
ing example of the capacity of such stock. All the passenger and 
most of the goods vehicles are mounted on bogies. A third-class 
carriage, weighing 3| tons, will carry fifty-six passengers. A bogie 
wagon, weighing 3£ tons, will carry a standard-gauge load of 10 tons. 
Full descriptions, giving details of weight, capacity, price, etc., with 
illustrations of rolling-stock as required for portable railways of 2 ft. 
6 in., 2 ft., and narrower gauges, will be found in the lists of the 
Decauville Company and of Messrs John Fowler & Co. 

Having briefly reviewed the metre-gauge rolling-stock on Belgian 
Light Eailways, and the 2 ft. rolling-stock on a French " Decau- 
ville " line, reference is to be made to Chapter XV. for a descrip- 
tion of the 4 ft. 8J in. rolling-stock on the Wisbech and Upwell 
Tramway, and then it may be worth while to compare rolling-stock of 
three different gauges — the 5 ft. 6 in., the metre, and the 2 ft. 6 in. — 
all in use on one system, the Eastern Bengal State Eailway. The 
physical difficulties in one part of the country and the other do not 
greatly differ, but, as the system is divided into sections by wide and 
shifting rivers which compel transhipment in any case, the principal 
objection to a change of gauge must in any case be reckoned with, 
and narrower gauges have been adopted where the traffic did not 
require lines of wider gauge and greater capacity. The design of 
narrow-gauge stock appears sometimes to be so strained and forced by 
the concentration and increase of axle-loads which demand stronger, 
heavier, and more expensive permanent-way and bridging, that at last 
the claim of the line to be called a light railway depends mainly upon 
the narrowness of the gauge. Here, however, we have a very fair 
comparison of the differences which follow the adoption of one gauge 
or another under normal conditions. 

The locomotives illustrated in fig. 4 on page 246 and in Plate V. 
are the D class four-wheels-coupled engine on the 5 ft. 6 in. gauge, 
the F class six-wheels-coupled engine on the metre gauge, and the 
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four-wheels-coupled tank engine on the 2 ft. 6 in. gauge. In addition 
to the details on the diagrams, the following dimensions may he 
quoted : — 



»■ -- -■■■■ — 




5 ft. 6 in. 


Metre. 


2 ft. 6 in. 


Cylinders, diameter, 


in. 


18 


14 


81 


,, Stroke, . 


in. 


26 


20 


12 


Heating surface, tubes, 


sq. ft. 


1157*61 


590 


210 


,, ,, Fire-box, . 


>> >» 


124*49 


59 


29 


„ Total, 


>> i> 


1282*10 


649 


239 


Fire-grate area, 


>» >> 


22 04 


12 


5-18 


Capacity, coal, 


cub. ft. 


235 


120 


20 


,, water, 


gallons 


2500 


1000 


400 



The third-class carriage (Plate VI.) on the 5 ft. 6 in. gauge seats 60, 
on the metre gauge 32, and on the 2 ft. 6 in. gauge 32 passengers. 

The tare, load, and cubic capacity of the wagons (Plate VI.) are 
as follows : — 







5 ft. 6 in. 


Metre. 


2 ft. 6 in. 






T. cwt. qr. 


T. cwt. qr. 


T. cwt. qr. 


Covered goods wagon 


r Tare, 
I Load, 


8 
16 


4 17 
9 3 


3 9 
3 13 1 


Low-sided wagon . 


( Tare, 
I Load, 


6 14 
11 6 


2 18 
5 19 


2 3 
4 19 3 






c. ft. 


c. ft. 


c. ft. 


Covered goods wagon, 


cub. capacity, 


1300 60 


870*50 


583-28 


Low-sided wagon, 


»> a 


327-25 


138-18 


118-59 



A brief description may now be given of the rolling-stock specially 
designed and constructed for the 2 ft. 6 in. gauge Barsi Light Railway 
in India. 

Thanks to the courtesy of Messrs Kitson & Co., Leeds, and of the 
Leeds Forge Co., the writer was able to inspect the Barsi Light 



248 LIGHT RAILWAYS AT HOME AND ABROAD. 

Railway stock exhibited at Newlay in October 1896, and the diagrams 
are here shown (Plate VII.) by permission of the consulting engineer, 
Mr Everard R. Calthrop, who has had valuable experience of Indian 
requirements, and whose name is well known in connection with tha 
light-railway question generally. 

In the year 1870, the Government of Bombay constructed a road — 
with earth- works, cuttings, and bridges — from Barsi Road Station, on 
the Great Indian Peninsular Railway, to Barsi, a distance of 22 miles. 
The bridges were supposed to be built of sufficient strength to carry 
locomotives, but the engine about to be described had not then been 
designed, the gradients did not exceed 1 in 100, the curves were easy, 
and the embankments have, of course, been thoroughly consolidated in 
the course of years. In 1895, a company obtained from the Secretary 
of State a concession to construct a light railway on the road (to 
Barsi, and since beyond), and this stock has been designed and con- 
structed for it. 

A rail weighing 35 lbs. per yard has been adopted, and the maxi- 
mum axle-load fixed at 5 tons. Mr Calthrop gives the following 
details of train-loads : — 

Tons. Cwt. 
29 8 
260 
4 2 
15 8 
190 16, or 73% of train. 
69 4, or 27% of train. 
12 wagons and 1 brake. 



Max. weight of engine in working order, 
Train load on gradient of 1 in 100, . 
Actual tare weight of wagon, 
Max. load-limit per wagon, 
Max. weight of goods hauled, 
Min. dead- weight of train, 
Composition of train, 



Mr Calthrop lays great stress on " the necessity of uniformity of 
axle-loads for engines, carriages, and wagons on light railways of 
narrow gauge, when the prime object is the reduction of the weight 
and cost of the track to the lowest possible figure compatible with 
economy " ; accordingly, the rolling-stock, including locomotives, has 
been designed on the principle of fully utilising a maximum uniform 
load of 5 tons per axle, to run on rails of a minimum weight of 30 lbs. 
per yard, at a speed not exceeding, under ordinary circumstances, 15 
miles per hour. The maximum moving dimensions of this rolling-stock 
are as follows : — 

Ft. In. 

Height at centre, 10 from rails 

Height at sides, 9 „ „ 

Width,. . . . . .76 

Hie locomotives (Plate VII. fig. 2) are tank-engines of the " con- 
solidation" type, having 8 coupled wheels, 2 ft. 6 in. in diameter, 
bearing 19f tons on a coupled wheel-base of only 8 ft. 3 in., and a 
trailing bogie. All the wheels, coupled and trailing, are steam-braked. 
The total weight of the, engine, fully loaded up, in working order, is 
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29 tons 8 cwt. The valve gear is of the Walschert type. The engine 
has an extended smoke box. The following details may be quoted: — 



Capacity < 



Water, 



Fuel, . 
Cylinders, diameter, 

„ stroke, . 

Heating surface, tubes, 

„ „ Fire-box, 



800 gallons. 

80 c. ft. 

13 inches. 

18 inches. 
484 sq. ft. 

44 sq. ft. 



» 



„ Total, .... 528 sq. ft. 



Fire-grate area, . . . 8f sq. ft. 

Tubes, 110, ...... If in. diam. outs. 

The haulage power of this locomotive was calculated on a basis of 
a train-load, exclusive of engine, of 151 tons taken up a gradient of 
1 in 57, at 1036 tons* on the level and straight, and at 276 tons on 
the proposed ruling gradient of 1 in 100 on a curve of 600 ft. radius. 
As a matter of actual performance at Newlay the engine hauled 190 
tons up the gradient of 1 in 57, so that the theoretical figures have 
been favourably under-estimated. 

For purposes of comparison it may be mentioned that the Cooch 
Behar State Eailway locomotives, on the same gauge, have a grate 
area of 5*18 sq. ft., and cylinders 8 J in. diam. by 12 in. stroke; carry 
400 gallons of water and 20 c. ft. of fuel (about half a ton of coal, 
for example) ; have six wheels coupled on a base of 8 ft. 6 in. ; and were 
required to haul only 275 tons on the level. The axle-loads on the 
coupled wheels amount to 13 tons 4 cwts. 3 qrs. on a wheel-base of 
8 ft. 6 in., as compared with 19 tons 15 cwts. on a wheel-base of only 
8 ft. 3 in. on the Barsi Light Eailway. The Cooch Behar State* 
Railway was designed for less work and lighter rails and bridges, the 
weight of the rails being only 25 lbs. per yard. 

To combine the maximum haulage power with a uniform axle-load 
of 5 tons has been the leading motive in the design of the Barsi 
engines. It is scarcely correct to say that this has saved the weight 
of the rail, for that does not depend only on the maximum axle-load on 
any one pair of wheels ; and it has been accomplished by the concen- 
tration of a greater weight within a shorter base, which has made it 
necessary to strengthen or replace the bridges. 

In designing the wagons the object has been to combine the 
maximum carrying capacity with the minimum tare weight. Of the 
wagons (Plate VII. figs. 3, 4, 5) there are three patterns — the covered 
goods wagon, the high- sided coal wagon, and the low-sided or platform 
goods wagon. In accordance with Mr Calthrop's principle — which 
our locomotive superintendents in India now generally recognise — 
identity and interchangeability of parts and uniformity in dimen- 

* Engineering, October 30, 1896. 
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28 


3 


16 
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4 
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sions, wherever possible, are regarded as essential. The following 
details are common to the three kinds of goods stock : — 

Ft. In. 

Length over head-stocks, . 

Width, 

Length over buffers, . 

Distance between centres of bogies, 

Wheel-base of bogies, 

Total weight on rails, fully loaded, . . 20 tons. 

All three sorts of wagons are of the bogie type, and built through- 
out of Fox's pressed steel. The makers claim that, although wagon 
and bogie frames of pressed steel might cost <£6 5s. per ton, as against 
<£5 15s. for channel steel, they are lighter by about 15 per cent, on 
bogies and 10 per cent, on frames, they consist of fewer separate 
pieces, and they require fewer knees and less riveting ; they suffer, 
therefore, less from vibration and corrosion, and accordingly last 
longer. On the other hand, it appears to the writer that repairs and 
renewals of parts can be more easily effected on built-up frames. Of 
the two types of bogies the non-bolster type would seem to be quite 
good enough for 2 ft. 6 in. gauge stock ; its weight is made up as 

follows : — r* 4. r\ t\ 

Cwt. Qrs. Lbs. 

Weight of bogie, . . . . .830 

wheels and axles, . 12 2 

„ brake, . . . 1 10 






22 1 10 



The swing-bolster type weighs, with brakework as above, 25 cwts. 

2 qrs. 10 lbs. The wheels have a diameter, on their tread, of 1 ft. 
11 in. The high-sided wagon has a capacity of 1000 c. ft. All are 
fitted with a hand brake which can be applied or taken off from 
either side of the vehicle ; the brake is applied to one bogie only. 

The length of the composite passenger car (Plate VII. fig. 6) is 43 ft. 

3 in. over buffers, and 40 ft. over head-stocks. The distance between 
centres of bogies is 28 ft. The bogies and under-frames are of 
pressed steel. The body of the car was made by the Lancaster Rail- 
way Carriage and Wagon Company ; is 40 ft. 6 in. long, and 7 ft. 
6 in. wide over the sunshades, with a clear width of 6 ft. 2 in. inside ; 
and is divided into luggage and brake compartment, an upper-class 
compartment with sleeping-berths and lavatory, and a lower-class 
compartment with transverse seats. The end platform and centre 
gangway pattern has not been adopted, nor did the writer see carriages 
with open sides and awnings or tarpaulins hung as required, such as 
are frequently used on narrow-gauge lines in India and on the Con- 
tinent. Sunshades are absolutely necessary in a country like India. 
There is a brake on each bogie, one worked directly by the hand 
wheel in the compartment, the other indirectly, but with equal effect, 
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through a pull-bar connection. The over-hang is such that, on the 2 ft. 
6 in. gauge, we have here coaching stock 6 ft. 8 in. wide over pillars, 
as compared with a width of 8 ft. in. on the standard 4 ft. 8J in. 
gauge ; the height, too, is ample, being 10 ft. from rail level at the 
centre, and 9 ft. at the sides. A flexible buffer coupling has been 
adopted, permitting a radial movement through an angle of 36 de- 
grees, so that the stock can be admitted to sidings on curves with the 
maximum radius of 150 feet. 

The line at the Newlay Exhibition of Barsi Light Kailway stock 
in October 1896 was laid with 30 and 35 lb. Vignoles rails on steel 
sleepers, supplied by the Moss Bay Haematite Steel and Iron Co., 
Workington. A diagram of the trial train is shown in Plate VII. 
fig. 1. The wagons and cars took the 150 ft. radius curves without 
difficulty, while the engine was able to manage curves of 250 ft. 
radius nominally, but in places much sharper, measurements made 
by the writer indicating radii of 190 and 210 ft. at two points chosen 
at random. An actual load of 190 tons* was taken up a gradient of 
1 in 57. There is no doubt, therefore, that the engine can work the 
train-load of 260 tons on the ruling gradient of the Barsi Light 
Kailway as required ; a load which would, on a passenger train, pro- 
vide accommodation for 30 upper-class and 736 lower-class passengers, 
while, with 12 goods wagons and a brake van, its capacity would be 
equal to 19 Of tons of goods and 38 passengers. Mr Calthrop men- 
tions this in support of his contention that the 2 ft. 6 in. gauge 
" possesses the greatest carrying capacity per cent, of capital cost." 

In actual use in India, the usual train-load is one lower-class 
carriage and one composite brake, with nine loaded goods wagons, 
making up a gross load of about 210 tons. 

The consumption of water is about 30 gallons, and of coal about 4*1 
lbs. per mile per vehicle (including the engine). 

The cost of the rolling-stock delivered at Bombay (taking the rupee 
at 15d.) was as follows: — 



1 

I 

1 

1 


Rs. 


£ 


Engine, ...... 


32,160 


2010 


Saloon car, ..... 


19,420 


1214 


Composite brake van, 


17,480 


1092 


Lower-class car, 


15,380 


961 


Low-sided wagon, .... 


2,040 


127 


High-sided wagon, .... 


2,680 


168 


Covered goods wagon, 


2,640 


165 



Engineering, October 30, 1896. 
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The cost of this 2 ft. 6 in. gauge locomotive, therefore, is greater 
than that of an ordinary F class metre-gauge engine. Its tractive 
power is about the same. Its wheels are smaller, and it has a greater 
ratio of length of stroke to diameter of wheel, and is only suited, 
therefore, to run at a much lower speed. It brings nearly as much 
adhesion weight on a shorter wheel-base, 19f tons on 8 ft. 3 in., and, 
the axles being so close together, a heavier load on each sleeper. 
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CHAPTER XV. 

LIGHT RAILWAYS IN ENGLAND, SCOTLAND, AND WALES. 

Contents. — Corns, Easingwold, Festiniog, Glyn Valley, North Wales, and 
Southwold lines— Other lines — Wisbech and Upwell Tramway — Three Horse- 
Shoes and Benwick Goods Line — Easingwold Railway — Proceedings of the Light 
Railways Commissioners and Board of Trade under the Act of 1896 — Applica- 
tions made in December 1896 — And in May 1897 — Echt Extension— Motive power 
— Derby and Ashbourne — Lizard — Pewsey and Salisbury — Lincolnshire and 
Northamptonshire — Light Railways approved during 1898. 

Light Railways in England and Wales. — Details of the cost and 
working of half-a-dozen light railways in England are quoted helow 
from the Railway Returns, 1896, and it must be confessed that if 
the record of the past were not likely to be beaten in the future, the 
prospects of light-railway enterprise would be bad indeed. 

The Easingwold Eailway is a 4 ft. 8J in. line, 2 miles 37 chains 
long. It has cost nearly £17,000, of which £1267 was for Parlia- 
mentary and legal expenses and £2300 for land. Had the Light 
Kailways Act of 1896 been in existence, the costly procedure which 
is accountable for the first item would have been avoided, and advan- 
tage would have been taken of the arbitration clauses of the new Act 
to obtain the land at much less cost. The Easingwold Eailway would 
also have been exempted from the payment of passenger duty. In 
order to make both ends meet, they can only afford to take third-class 
passengers by the statutory Parliamentary trains night and morning, 
and they have to pay passenger duty on all other receipts. It seems 
to the writer that the Act should be retro-active, and that lines like 
the Easingwold should, as far as possible, be admitted to its benefits. 
Of such burdens as Parliamentary expenses and cost incurred for land 
it cannot now, of course, be relieved ; these must be borne for ever. 
The Southwold line appears to be similarly handicapped. 

The Corris Railway is the only one of these half-dozen which has 
been built at anything like the small cost looked for on light railways. 
Its gauge is 2 ft. 3 in. 

The Festiniog Railway, although of only 2 ft. gauge, has cost more 

253 



LIGHT RAILWAYS AT HOME AND ABROAD. 









m 




.-. 


„ 


,. 


=. 










































































r2 


Passenger. 




** 


« 


g 


2 


3 


» 


Locomotives. 




- 


- 


■ 


- 


- 


. 


Proportion per cent, of 
















Exivnilitiiis to Receipts. 




14 


ki 


Ui 


a 




s 


















Net Receipts. 


v 


H 


* 


" 


s 


- 


• 


































Working Expenditure. 


*• 


- 




d 


"■ 


- : 


rf 


















Total Receipts. 


» 


S~ 


"" 


£- 


S 


s 


- 
























































I 


S 




« 




s 


m 


M 


<* 


a 






_ 


n 




M 








































a 






- 




'- 




"' 


rf 






































Efi 

E 


1*1 


H 


tf 


B- 








3 










































































1 


1 

a 


E-< 


s 


U 


n 


= 


" 


<= 






















^i 
































1*1 


£ | 


S=i 


s 


s 


Lt 


* 


3 


3 


Mileage open in 188ti. 




a 


• 


3 


- 


3 


* 


















3 














































3 




■' 


' 


is 


" 


2 


*~ 


^ 










i 


£ 




| 












5 




§ 






In 


# 


s 


¥ _ 


f 


5 
55 




I 


1 


fa 


5 




1 



LIGHT RAILWAYS IN ENGLAND, SCOTLAND, WALES. 255 

than .£10,000 per mile. The earth- works were heavy, the rail weighs 
as much as 50 lbs. per yard, a very busy traffic — both passenger and 
mineral, mainly in connection with the slate quarries — has justified a 
considerable expenditure on rolling-stock, and the works include a 
tunnel nearly half a mile long. It is a line that pays well, but it is 
not to be taken as an example of an average light railway, its con- 
ditions being exceptionally favourable. 

Of the others, the Southwold has a gauge of 3 ft., the North Wales 
2 ft., and the Glyn Valley 2 ft. 4£ in. 

There are other light lines, not included in the Railioay Returns, 
such as the Wantage Tramway (Great Western Kail way) and the 
Wisbech and Upwell Tramway (Great Eastern Railway), both of 
which take the main-line trucks, but have special passenger carriages 
of the tramcar pattern, and run partly — the Wisbech and Upwell 
almost entirely — along the public road. There are also several special 
narrow-gauge lines like that on Mr Pike's property, which runs from 
the china clay mines to Poole and carries no passengers. Instead, 
however, of giving details of a number of railways, it seemed to the 
writer that a particular description of three standard-gauge light lines 
visited — a tramway (Wisbech and Upwell), a light goods line (Three 
Horse-Shoes and Ben wick), and a railway (Easingwold) — would be 
more interesting and more useful than a mere collection of facts 
and figures. 

The Wisbech and Upwell Tramway, G.E.R. — One reason why the 
Tramways Act of 1870 [33 and 34 Vict. cap. 78] has failed to meet the 
case of such light lines as we are discussing is that it does not satisfac- 
torily provide for the carriage of goods. When, however, a company 
like the Great Eastern Kail way — under special Acts of 1881-82, con- 
firming the Provisional Orders relating to tramways — constructed the 
Wisbech and Upwell line, this objection was practically removed : 
(1) because the tramway made physical junction with the rails of the 
main line on the same gauge ; (2) because the design of the permanent- 
way not only satisfied the road authorities, but was such also as per- 
mitted main-line goods stock to pass over the tramway ; and (3) 
because the railway company could, at a minimum expense, make all 
necessary arrangements for collecting, loading, through booking and 
delivery of goods, and for other services. 

The tramway runs out from the Wisbech Station on the Great 
Eastern Kailway — through Elm Bridge, Boyce's Bridge, Outwell 
Basin, and Outwell village — to Upwell, a distance of 5| miles. The 
total length of tramway open for public conveyance of passengers is 
7 miles 64 chains,* or 7*8 miles; and the capital expenditure was 
£41,926, or £5375 per mile of tram laid. Of the total expenditure, 
£31,425 was on account of way and works, £7000 for locomotive 
engines, £2485 for cars, and £1016 for legal and Parliamentary 
expenses. 

* Tramways Return for the year ending June 3D,. 1896. 
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The line is laid mainly on one side of the public road, and parallel ' 
to the canal, which it crosses three times. 

From the Wisbech home signal the track changes to a 50 lb. flat- 
footed steel rail (Plate VIII. fig. 1 ) resting on a flat cast-iron chair 
or bearing-plate, through which it is fastened to a transverse sleeper 
of creosoted pine, measuring 9 ft. by 10 in. by 5 in., by means of a 
compressed oak trenail and a wrought-iron dog-spike. The sleepers 
are spaced 3 ft. apart, centre to centre, and packed in gravel ballast. 
To the Vignoles rail a light 24 lb. wrought-iron guard rail is fastened 
by f inch wrought-iron bolts passing through cast-iron distance 
pieces — leaving a clearance of 1J inch — at intervals of 18 inches. 
This arrangement was adopted as a substitute for the ordinary tram 
rail. Like the latter, it would permit the track to be paved with 
granite setts — as was then intended — in the four-foot as well as 
outside the rails ; but it differed from the tram rail in that it could 
carry railway stock running entirely on the tread, and not on the 
flange of the wheel. So much less objectionable, however, did the 
line look, when actually laid, than the road authorities had expected 
—so much more formidable are working drawings, especially sections, 
than the top view of the finished track — that the railway company 
was not called upon to incur the expense of paving except at level- 
crossings, as where, for example, the tramway curves across a public 
road just as it emerges from Wisbech Station. The road authori- 
ties were lenient, and not only the cost of paving or consolidating the 
road up to the same level as the rest, and so maintaining it, could 
be saved in such a case, but also the guard rail, distance pieces, and 
bolts, which are obviously superfluous. The quantities and weights 
of materials are given in the statement on page 257. 

In regard to points and crossings, it may be observed that the 
switch and stock rail are fastened by means of a bolt passing through 
them, a cotter, and a padlock, the key of the latter being in charge of 
the goods porter at the stopping-place. 

As is usual on tramways, the trains on this line stop to pick up 
and set down passengers at any point by the wayside ; but at each of 
the recognised stopping-places above mentioned sidings and a goods 
lock-up are provided for the special purpose of accommodating goods 
traffic. A goods porter, assisted in one or two instances by a lad, is 
put in charge of the place, and the lock-up — which may consist of 
one room, 17 ft. by 11 ft. in area — serves as an office and sack store 
■ as well. At the Upwell terminus there is a water tank and pit for 
the engines. This is practically all that is required in the way 
of stations. There is neither platform, telegraph nor signalling to be 
provided. 

A gang of one platelayer and three labourers maintains the 
line. 

The rolling-stock consists of five locomotives and nine passenger 
cars ; but for goods, and for passengers also in case of emergency, main- 
line stock is available. 
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WISBECH AND UPWELL RAILWAY. 

Quantity op Materials in Onb Mile Single Line with 

Wrought-Iron Guard-Rail. ^ 



Description. 


No. 


Tons. 


Cwts. 


Qrs. 


Lbs. 


Steel rails, 50 lbs. per yd., in 30 ft. 
lengths, 2 in. on the head, 4 in. on the 
flange, and 4 in. deep, 


352 


78 


11 


1 


20 


Wrought-iron guard-rails, 24 lbs. per 
yd., in 30 ft. lengths, 


352 


37 


14 


1 


4 


Cast-iron chair plates, 11 lbs. each, 2 to 
each sleeper, .... 


3600 


17 


13 


2 


8 


Cast-iron distance-pieces, 3 lbs. each, 
18 in. apart, .... 


7040 


9 


8 


2 


8 


Fish-plates for rails, 15 lbs. per pair, 


351 


2 


7 





1 


Fish-plates for guard-rails, 5 lbs. each, 
one only at each joint, 


176 




15 


2 


24 


Fishbolts and nuts, 63 lb. each, £ in. 
diam., and 3£ in. long, 


1404 




7 


3 


16 


Fish-bolts and nuts for guard-rails, 0'51 
lb. each, | in. diam., and 2 J in. long, 


1404 




6 


1 


16 


Wrought-iron dog-spikes, 5£ in. long, 
| in. square, 0*60 lb. each, 2 to each 
sleeper, .... 


3600 




19 


1 


4 


Trenails, compressed oak, 5£ in. long, 
1 in. diam., 1£ in. at shank, 2 to each 
sleeper, .... 


3600 










Sleepers, .... 


1800 










Wrought-iron distance-piece bolts, f in. 
diam., 4& in. long, 18 in. apart, 0*86 

ID. , • . . . • • 


7040 


2 


14 





6 



The cost of a locomotive appears to be about £1400. Fig. 2, 
Plate VII I., is a diagram of an engine with the casing removed. 
There is a- platform at either end, the driver standing upon the front 
one, and the reversing wheel and regulator being arranged to work 
from both ends of the engine. The following details may be noted : — 

Cylinders, . . . . 11 in. x 15 in. 

Tractive power, . . . 50'42. 

Heating surface of tubes, . . 306*22 sq. ft. 
„ „ fire-box, . 43*24 „ 

It 
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Total heating surface, 
Grate area, 
Boiler barrel plates, . 
Back plate, 
Throat plate, . 
Front tube plate, 
Fuel capacity, . 
Consumption of fuel, 



349-46 sq. ft. 

9*70 „ 
j\ in. thick. 

ITT » 

if 



23 cub. ft., or £ ton of coal. 
27 lbs. (Welsh coal) per train- 
mile ; 21 lbs. per engine-mile. 



Under the Act certain regulations are enforced in regard to loco- 
motives. The engine must be free from noise, produced by blast or 
the clatter of machinery, such as the passengers or the public might 
reasonably complain of ; and it must not emit smoke or steam to such 
an extent as they might fairly object to. All fire used by the engine 
must be concealed from view, and the machinery must be covered at 
all points above 4 inches from the level of the rails ; the engines are 
boxed in, therefore, with plates at the sides. 

The maximum speed permitted is 8 miles an hour; on facing 
points it must not exceed 4 miles an hour. A governor, therefore, is 
fitted to each engine (or, as the permanent-way inspector expressed 
it, the engine is " slotted "), so that when the speed of the engine 
exceeds 10 miles an hour it shall cause the steam to be cut off and the 
brakes applied. 

The engine must bo provided with a speed-indicator ; with a special 
bell, to be sounded as a warning as may be necessary ; and with a 
suitable fender, in order to ward off obstacles. The fender attached 
to each end of the engine is an uncompromising, straight edged grid- 
iron, commonly called a "cow-killer," whereas the V-shaped "cow- 
catcher" — used in India, America, and elsewhere — would throw a 
man or animal (which had broken through the fence and was caught 
on the line) off sideways, and would not necessarily kill him or it 
outright. 

Each coupled wheel must be fitted with a brake-block, which may 
be applied by screw, by treadle, or by other means, and also by steam. 
The Westinghouse and hand brakes are used. The engine and cars 
must be capable of being brought to a stand-still at certain places, 
and, in case of emergency, within a reasonable distance. Accord- 
ingly, the Westinghouse brake is fitted to all cars, as well as engines. 

The cost of the nine cars was .£2485. They are of different patterns. 
Fig. 3, Plate VI II., is a diagram of an 18 ft. four-wheel composite car- 
riage, with two compartments, to seat eight first-class and sixteen third- 
class passengers. Fig. 4, Plate VIII., is a diagram of a 28 ft. composite 
carriage on bogies, to carry ten first-class and twenty-two third-class 
passengers, and weighing, when empty, 10 J tons. Both types have 
platforms and doors at each end, by which the passengers may enter 
and leave the compartments, and a central gangway through which 
the conductor may pass from end to end of the train, there being a 
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sliding door opening between the compartments, flaps let down 
over the couplings, and hand-rails projecting from one platform to 
another. 

The maximum permissible loads are — for passenger trains, 9 
vehicles (the two larger tramcars each to count as 2 vehicles) ; for 
mixed trains, 10 vehicles, 4 of which maybe loaded goods trucks; 
and for coal trains, 4 loaded trucks in winter and 5 in summer. 

The time-table provides for a daily service of 6 passenger and 3 
goods trains from Wisbech to Upwell, and of 7 passenger and 3 goods 
trains from Upwell to Wisbech. No coal or dead buffer trucks are 
to be worked by these tramcar trains ; a special trip has to be run 
for the working of such traffic. 

An ordinary passenger train may include an engine, three cars, and 
a brake-van, more cars being required, perhaps, on Saturdays. The 
train staff consists of a driver, a fireman, and a conductor ; the last 
sells tickets. 

Two drivers and two firemen are employed on the line at one 
time; and the following locomotive staff is charged to the tram- 
way : — 

3 drivers. 
3 firemen. 
2 cleaners. 

£ working foreman, shop fitters, etc., when an engine is under 
repairs. 

The following are the permanent traffic staff engaged on the tram- 
way : — 

1 conductor. 

2 lad porters. 

1 acting guard. 

And assistance is rendered by the Wisbech Station staff as follows : — 

Porter and pointsman, cleaning cars. 

Lampman, lighting cars. 

Parcels porter, to deal with parcels on and off trams. 

Clerks, doing the necessary clerkage. 

The rates and fares are given in the accompanying statements. 
It will bo noticed that the first-class passenger fare to Upwell, 4d., is 
at the rate of only |d. per mile, and the third-class fare, 3d., at the 
rate of only Jd. per mile. The Wisbech goods rates, including collec- 
tion or delivery, cover the haulage over the tramway, and no additional 
charge is made. 

During the year ending 30th June 1896, the gross receipts amounted 
to £2632 (about £337 per mile per annum, or £6 J per mile per 
week); the working expenditure to £2212; and the net revenue, 
therefore, to £420. 

Of the gross receipts, £1013 was from passengers; £43 from 
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parcels and mails ; £1565 from animals, goods, and minerals ; and 
£11 from other sources. 

The working expenditure was thus distributed : — 



Maintenance of way and works, 

Locomotive power, 

Repairs and renewals of engines, 

Repairs and renewals of cars, . 

Traffic expenses, 

Rates, taxes and tolls, 

Goods claims, . . 



£355 

866 

308 

13 

580 

69 

21 

£2212 



No charge, of course, was made for direction, management, and 
supervision ; nor, it may be added, was any required on account of 
compensation for personal injury, although the line runs across, and 
on the side of, the public roads. 

The car-mileage amounted to 32,896, and the number of passengers 
conveyed was 103,639. The total inward goods traffic was 19,504 
tons, and outward goods 16,921 tons. 

The gross traffic receipts during five years have been £2338 in 
1892, £2541 in 1893, £2570 in 1894, £2395 in 1895, and £2621 
in 1896. 

Traffic is busiest in the winter, when at Up well as many as 13 or 
14 trucks, perhaps, are loaded up daily, the general average being 
about 10. Lynn sends oil-cake, maize, and barley. From the neigh- 
bourhood, by means of the intermediate sidings, are brought apples, 
potatoes, carrots, etc. As a rule, mangolds cannot bear the freight 
charges. If the farmer's men are not busy, he will often cart them 
to Stonea, six or seven miles off, instead of the two or three miles to 
Upwell, and may thus save as much as 2s. a ton in railway carriage. 
When the demand for new potatoes in the London market has 
relaxed, and the imports from Jersey and the Continent crowd out 
home produce, the farmers store their potatoes till the winter, when 
most of this traffic is carried. 

The summer fruit traffic has encouraged the farmers, year by year, 
to put more of their land under such cultivation. 

On the whole, the results are considered to be satisfactory both to 
the company and to the district served by the tramway. Net receipts 
of £420 on a capital expenditure of £41,926 — or little more than 1 
per cent. — may not bulk largely in the returns published each year, 
but we must remember that these figures correspond with the haulage 
on the light section only, and that there is a much greater, if unre- 
corded, profit to the company due to the additional traffic, more 
especially in apples, potatoes, and other agricultural produce, created 
and fostered by the tramway, and carried over the main line to 
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London at an additional working expenditure which is scarcely appre- 
ciable. English railways earn their dividends hardly, and cannot 
afford to be too philanthropical, but, given facilities for throwing out 
economical feelers and feeders, they are ready enough to add an honest 
penny to their revenue, and to benefit the country districts. 

We are here in the very centre of the eastern or arable section of 
England. The wheat area has been shrinking eastward for the last 
twenty years, but there have recently been increases in barley, oats, 
and potatoes, principally in the eastern counties, which may partly 
compensate for the decrease of wheat cultivation. This corner of 
England comes next to Lincolnshire, Lancaster, and, perhaps, Chester, 
as a source of supply of potatoes. The produce of mangolds, wheat, 
and barley, too, is fairly large, and it is satisfactory to know that, in 
the neighbourhood of the Wisbech and Upwell Tramway, more land 
is every year being devoted to the cultivation of fruit and potatoes. 

The surface of this Fen country is, of course, flat. Very little 
bridging had to be provided. The road was broad enough to take the 
tramway on one side; only for a short distance was it considered 
necessary to cut a corner and take up land for the purpose. No 
fencing or partition from the public road was required. Competition 
for traffic on the part of road or canal has not been formidable, and, 
altogether, the circumstances have been favourable and the results 
satisfactory. A saving in capital cost would have been made had it 
been practicable to dispense with the guard-rail at once, and to use 
old but serviceable rails set free from the main line. 

It would appear that the railway companies may very well take 
advantage of the Light Railways Act, 1896, in two obvious ways — 
(1) by constructing short feeders and branches with old rails and fish- 
plates (but not with old sleepers), and (2) by disdassing certain exist- 
ing branch lines or sections of small traffic. 

The Three Horse- Shoes and Ben wick Line, G. E. It. — A light goods 
line, on the standard gauge, from Three Horse-Shoes (a goods depot 
between March and Whittlesea) to Benwick, in the Isle of Ely, Cam- 
bridgeshire, is being constructed by the Great Eastern Railway under 
their General Powers Act of 1895 [58 & 59 Vict, session 1895]. It 
is to be a single track, 4 miles 3 fur. 2*70 chains long, with a wharf 
or quay on the north-west bank of the river Nene. The railway is 
not to carry passengers, but main-line goods stock, including engines, 
may circulate freely on it. 

The branch takes off, by a back-shunt, from the Three Horse-Shoes 
goods station on the main line, and runs over the flat low-lying fen- 
land, through Quaker's Drove, West Fen Drove, Burnt House Drove 
depot at 2 miles 29 chains, Jones' Drove, and White Fen Drove — 
farmers' depOts, with sidings and lock-ups on the same pattern as on 
the Wisbech and Upwell Tramway — to Benwick. 

The line is so directed across the fields as to interfere with the 
drains and dykes as little as possible. 

The track consists of old second-hand 80 lb. bull- headed steel rails, 
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released from the main line, fished with second-hand fish-plates 
weighing 43 lhs. a pair and new fish-bolts and nuts, and supported in 
new cast-iron 43 lb. chairs, which are held with new keys, and 
fastened with new spikes and trenails to new creosoted sleepers. 
The estimate allows for 12 in. of ballast under the sleeper, and as 
the soft soil, yielding to the effect of the fen drainage, must absorb a 
good deal of the ballast, an inferior quality is first put in to get a 
bottom, and the best is reserved for filling and packing. 

The probable cost per mile of such track may be estimated at about 
£972, as shown in the accompanying table. The figures may be com- 
pared with the alternative estimate of about £868 per mile for a light 
line laid with new 56 lb. F.F. steel rails, spiked directly to the sleeper. 
New chairs had to be provided, because the old standard chair was 
too high-lipped for worn rail-heads ; and in such lines as we are con- 
sidering, we may safely assume that it will be most economical in the 
long-run to use new sleepers and new fastenings, and only to take 
rails, fish-plates, and chairs second-hand, if they are available from the 
main line. The rate quoted for old rails and fish-plates is, of course, 
not one that can be fixed with great accuracy ; at the best, it can only 
represent a book value. 

The country traversed is flat and low ; the level drops, perhaps, as 
much as an inch per annum in consequence of drainage operations ; 
and the soil is very soft. Accordingly, the troughs which- conduct 
the dykes under the line are laid low enough to allow for sinkage in 
the bed ; and pile foundations are driven to a considerable depth to 
carry the line over the larger engine- drains. As an alternative to 
steam-power, wind-mills are erected to work the pumps on these 
engine-drains, and the sight of them is a pleasant relief to the general 
monotony of the landscape. 

The construction of the timber troughs — of which there are about 
twenty-five — is at once simple and economical (fig. 1, Plate IX.). 
Including the clearing out of the dyke, one of the most expensive 
items, the cost of each is probably not more than £6 or £7. The effec- 
tive section is 18 in. square, each side being built up with two planks 
9 in. wide and 3 in. thick, laid longitudinally on edge, one over the 
other, the floor and cover of the trough consisting also of 3 in. planks. 

The type of timber bridge adopted to carry the railway over the 
engine-drains — which have to be crossed in four or five instances, 
although the intersection of water-courses is avoided as far as possible 
— consists (fig. 2, Plate IX.) of a 12 or 15 ft. span on piles driven to 
a depth of about 24 ft. 

Over the river Nene is to be built a bridge (fig. 3, Plate IX.) con- 
sisting of four small spans, and a central one of 25 ft.- 6 in., for which 
old wrought-iron girders are available. The pile foundations will 
reach to a depth of 34 ft. The minimum headway, about 9 ft. clear, 
is sufficient for barges to pass under the girders. 

The fencing is an expensive item, grudgingly provided by the 
thrifty engineer. It is of the usual wooden post and rail pattern, 
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Approximate Cost op One Mile op Permanent-Way, with 
Second-Hand 80 lb. Rails and Fish-Plates from Main Line. 



Tons. Cwt. Qrs. 


Lbs. 


No. 


Description. 


Bate. 


£ s. d. 


114 





Apprux. 


Bull-headed rails, old second- 
hand, 80 lbs. to the yard 
originally, 


£ 
2 


8. 

5 


d. 



• 

256 10 


6 15 


16 

• 




Fish-plates, second-hand, 43 
lbs. a pair, 


2 


5 





15 4 9 


17 1 


4 


1408 


Fish-bolts and nuts, r 




9 


7 


2 


8 1 10 


74 6 2 


8 


3872 


Chairs, 431b., 




3 








222 19 8} 






3872 

7744 


Keys, ) 

/ perlOOO 
Trenails, ) 


-new. 


4 
2 



2 



6 


15 9 9 

16 9 1 


4 15 


8 


7744 


Spikes, 




7 


8 10 


35 7 6 






1936 


Creosoted sleepers, „ 


• 





3 


1 


298 9 4 






1760 


Yards run, labour in laying, 

Use of loco, for distributing, 
syy, . • • • * 





1 





88 
15 


£971 12 











Approximate Cost of One Mile op Permanent- Way, with New 
56 lb. Vignoles Rails and other Material. 



Tons. Cwt. Qrs. Lbs. 


1 No. 


Description. 


Bate. 


£ s. d. 


88 


• • • 


Steel rails, flat-footed, 56 lbs. 
to the yard, . • • 


£ 8. 

4 15 


d. 



418 


5 


• • • 


Fish-plates, . . . > 5 10 





27 10 


14 


• • • 


Fish-bolts, .... 


9 10 





6 13 


2 10 


• • • 


Dog-spikes, 


8 





20 


• • • 


1936 


Creosoted sleepers, . . 


3 


1 


298 9 4 


• • • 


1760 


Yards run, labour in laying, 
Use of loco, for distributing, 


1 





88 
15 


£867 12 4 
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and may cost Is. 5£d. or Is. 6d. a yard. As a ditch will be dug and 
a raised thick-set hedge planted within the fence — making up the 
ultimate cost to about 2s. a yard — the latter will not require renewal 
as it wears out. 

Sufficient land has been taken up by agreement with the farmers, 
at an all-round price of £30 per acre, to allow for doubling the track, 
if necessary, hereafter ; while, at the " droves " or depots, the width 
from fence to fence will leave ample room for a 30 ft. roadway 
beyond the sidings. 

The plan of these sidings is that of a loop with two dead ends (fig. 
4, Plate IX.), and carts approach by the usual unme tailed fen road, 
crossing the railway at one end of, and running parallel to, the sidings. 
The loop is long enough to hold 25 trucks, allowing 20 ft. for each. 
The plan of the dep6t at Benwick is shown in fig. 5, Plate IX. 

A rough estimate of the cost of way and works for a light railway 
in the Fens is given on the next page. 

There is a very heavy traffic, principally coal, from vid Peterborough 
to March and onward, over that portion of the main line with which 
the Benwick branch connects, as many as 40 specials sometimes 
running in a day. Of local agricultural produce, carrots, potatoes, 
and other roots form the bulk of the traffic. The farmers to be 
served by the new branch own or rent large holdings and are well- 
to-do, so that there is every prospect of the Benwick line paying. 

The Easingwold Railway. — The Easingwold Railway is owned 
and worked by a private company. It was constructed as an ordinary 
railway under a special Act of 1887, and runs out from Alne, on the 
North-Eastern Railway, to Easingwold, a distance of 2 miles 37 chains. 
The line was opened in July 1891. 

The cost was as follows : — 



(a) Parliamentary and legal expenses, 

(b) Way and works, . 

(c) Locomotive, . 

(d) Coaches, . . . 

(e) Land, 



£1,267 3 7 

11,973 3 10 

1,119 

301 9 7 

2,300 8 8 

£16,961 5 8 



This railway is not — like the Wisbech and Upwell Tramway — laid 
on a public road, but — like the Three Horse-Shoes and Benwick light 
goods line — right through the fields. 

After clearing the points at Alne, the permanent-way changes from 
the bull-headed rail in chairs of the main line to a 21 ft. 60 lb. flat- 
footed steel rail resting directly on the sleeper. To the guard sleepers 
— those nearest the rail-joint — and to the middle two the rail is 
fastened by an inside and outside fang-bolt and clip, the bolt passing 
through the flange of the rail ; to the other sleepers the rail is held 
down by two dog-spikes on the outside and one on the inside. The 
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sleepers — of the usual dimensions, 9 ft. by 10 in. by 5 in. — are of 
uncreosoted larch, the intervals between them being 32 ins., centre to 
centre ; they are packed in stone ballast. The line is maintained by 
only two platelayers. 

The railway is practically a surface line. The steepest gradient is 
1 in 100. There is no other bridging than a 10 ft. girder spanning a 
small stream between Alne and Crankley. The line of fencing has 
been planted with thick-set, but that does not seem to thrive. 

There are two level-crossings — " Ben Smith's " and Crankley — each 
provided with gates, a lodge and a siding, and tended by a gatekeeper, 
who is the wife of a platelayer. The siding is connected with tho 
running line by a crossover, not a turnout. 

At the present terminus, Easingwold, are a passenger-station build- 
ing and platform ; a goods shed of corrugated iron and a platform ; 
an engine shed of corrugated iron, with an engine pit, bench and vice, 
forge, sand oven, cupboard for oil and waste, etc.; a coal stage, a load 
gauge, a weighing-machine, a water column, and a dep6t belonging to 
the " Farmers' Trading Company," with a raised platform, a siding 
running up to it, and coal-shoots on tho off side. 

The small passenger-station building contains an office-room for 
the secretary, another for tho station-agont, a waiting-room, and a 
lamp-room. 

The Easingwold Station points are locked and controlled by an 
Annett's key, kept and used by the guard or driver, and applicable 
also to the siding points at " Ben Smith's" and Crankley level cross- 
ings. As is well known, the possession of such a key places the 
control of all these points in the hands of its holder, and it cannot 
be removed from the lever until the line has been re-made for through 
running. 

The rolling-stock consists of one locomotive engine and two passen- 
ger coaches. 

The locomotive, a small six-wheels-coupled tank-engine, with a 12 
in. by 18 in. cylinder, weighs not more than 20 tons 3 or 4 cwts. when 
fully loaded with coal and water, but takes a load of two passenger 
coaches and eight or ten loaded goods wagons. It carries 10 cwts. 
of coal and 450 gallons of water, ample for the short runs to and fro ; 
and, the grades being easy, it is provided with a hand brake only. 

One of the passenger carriages has a compartment occupied by the 
guard, who controls a hand brake and has charge of the luggage. 

Goods stock belonging to the main line is taken over and used on 
tho branch, subject to demurrage charges after two days' detention. 

The train service — much more liberal than probably a trunk line, 
working such a branch, would care to provide — consists of no less 
than nine trains each way. That this should bo possible is a 
remarkable example of economical working on a very small scale, and 
with a separate, small, but sufficient staff, i.e., under independent 
and, therefore, very difficult conditions. Such results could only be 
obtained by the readiness of every servant of so small a staff to do 



LIGHT RAILWAYS IN ENGLAND, SCOTLAND, WALES. 269 



anything that is required of him. Their duties must bo largely 
interchangeable. 

Thus, the running staff consists of two men, who act as guard and 
driver alternately, and of a fireman. And at certain times one driver 
relieves the fireman, in which case — as mentioned below — one of the 
station porters acts as guard. 

The station staff consists of an agent, two clerks, and two porters at 
Easing wold. One of the latter does " guard " for the last two trains. 
Such versatility of service is the very essence of economical light- 
railway working. 

It is just as evident in the administrative staff, which consists of 
the secretary, Dr Buller Hicks, whose valuable services are purely 
honorary, and of his paid assistant-secretary, Mr Bensley, who is also 
the secretary of the * 'Farmers' Trading Company" above referred to. 
Thus, the costs of superintendence and administration — so likely to 
bulk largely in the expenditure of a separate organisation on such a 
small scale — are reduced to a minimum. 

The rates are fixed in agreement with the North-Eastern Railway 
Company, who determine the through rates, and allow the Easingwold 
Eailway Company a proportion. 

There are two Parliamentary trains daily, the first and last each 
way. The passenger fares are 3d., 4d., and 6d., third, second, and 
first-class respectively, and the return charges are double. 

A progressive revenue account may be thus abstracted : — 



Half-Years. 


Receipts. 


Expendil 


;ure. 


Balance. 


Dec. 1891 


£ s. 
635 4 


d. 
1 


£ s. 
488 12 


d. 
5 


£ s. d. 
146 11 8 


June 1892 


662 15 


10 


579 17 


3 


82 18 7 


Dec. ,, 


647 16 


2 


675 15 





27 18 10* 


June 1893 


656 6 


4 


528 16 


3 


127 10 1 


Dec. ,, 


753 3 


1 


563 16 


10* 


189 6 2£ 


June 1894 


692 10 


7 


480 3 


9 


212 6 10 


Dec. ,, 


866 4 


3 


515 14 


2i 


350 10 0J 


June 1895 


722 8 


4 


445 13 


3 


276 15 1 


Dec. ,, 


829 15 


1 


515 5 


1 


314 10 


June 1896 


743 11 11 


467 16 


1 


275 15 10 


Dec. ,, 


892 5 


3 


501 12 


1 


390 13 2 



Deficit. 
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The half-yearly balances have been largely diminished by mort- 
gage interest and the reduction (and, at the end of 1896, the obli- 
teration) of the debit balance on capital account. 

Of the series of revenue accounts, etc., placed at the writer's dis- 
posal by Dr Buller Hicks, it will be sufficient to quote in detail those 
for the fifth half-year ending 31st Dec. 1893, and for the eleventh 
half-year ending 31st Dec. 1896. 

The decreases under nearly every item of expenditure, accom- 
panied by increased receipts, are encouraging. 

The receipts for merchandise are shown less cartage. The differ- 
ence is paid to a rulleyman for cartage, and, at the rate of Is. 3d. per 
ton, amounts to about ,£4 per mensem, or £b0 per annum. The rulley 
belongs to the Easingwold Eailway Company, the horse to the man. 

The proportion per cent, of expenditure to receipts has been 
reduced from 75 during the second half-year of 1893 to 56 during 
that of 1896. 

The receipts from passengers during the second half-years of 1893 
and 1896 were made up as follows : — 



Number. 


Description. 


Half-year ending 31st 
December. 


1893. 


1896. 




1893. 


1896. 


494 

••• 
23,238 


432 

17,439 

2,315 


First- Class, . 
Second-Class, 
Third- Class, 

Season Tickets, 


£ s. d. 
12 4 9 

• • • ••• ••• 

275 5 6 
3 14 


£ s. d. 
10 14 

284 8 6 

26 3 

3 16 


23,732 


20,186 


£291 4 3 


£325 1 6 



Although the number of passengers was less in 1896, the receipts 
were larger ; and the inference is that, on such short journeys, people 
prefer to pay somewhat more, and travel second-class. This seems to 
show that, if it is necessary to charge somewhat higher rates and 
fares on short light railways, each individual member of the public 
can afford to pay the difference on so short a distance ; as a particular 
item of expenditure it is trifling to the customer, in the aggregate it 
enables the railway to survive. 

The outward goods traffic consists of agricultural produce in general, 
and of grain, hay, and potatoes more especially. The hay is carried 
as far as Haltwhistle in Northumberland, and the potatoes to 
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London. Inwards the traffic consists mainly of grain, manure, lime, 
coal, etc. All the coal and lime are received from Yorkshire and 
Durham collieries and kilns, and amounted to 4170 tons in 1896. 
The total tonnage of goods in that year was 14,546. 

Very roughly, 40 per cent, of the gross receipts was contributed by 
passengers. 

Among other — not indirect, but rather very direct — benefits which 
Easingwold and the neighbourhood owe to the railway are an earlier 
and more frequent postal delivery. 

At Alne, their junction with the North-Eastern Railway, the 
Easingwold Railway Company do their own shunting, but the main- 
line staff perform booking, clerking, and other station services for 
them at a small annual charge. Engine and carriage repairs are car- 
ried out in the North-Eastern Railway workshops. In the division 
of earnings in station facilities, and other matters, the main line is 
liberal to the branch. For example, on such occasions as agricultural 
show and other special days, the North-Eastern Company help freely, 
without reference to the actual working agreement. 

Applications under the Light Railways Act. — Of light railway 
proposals since the passing of the Act of 1896 there is now something 
to be said. 

When the Light Railway Commissioners sent up their first order, 
the Board of Trade decided — with reference to section 8 (2) of the 
Act — " to publish a short notice of the making of the order by the 
Commissioners, and of its submission for confirmation, in the form of 
an advertisement once in each of two successive weeks in the local 
newspaper which had contained the original notice of the applica- 
tion, accompanied by an intimation that any objections must be 
lodged with the Board of Trade within three weeks from the publica- 
tion of the first advertisement." * Objections having been duly 
received by the department, the Board appoint a day for the con- 
sideration of the order, and give all objectors an opportunity of being 
heard. The Board then consider the order with special reference to 
the points mentioned in section 9 of the Act, viz. — (a) the expediency 
of requiring the proposals — on account of the magnitude of the under- 
taking or its effect on an existing railway company — to be submitted 
to Parliament, (b) the safety of the public, and (c) any objections that 
have been lodged with them. It is from the zeal of the Board of 
Trade in attempting to ensure the safety of the public that light rail- 
ways have most to dread. It will be extremely difficult for that 
department first of all to tear themselves free from the old traditions, 
and afterwards to avoid drifting back into the old ways ; it can only 
be by their steady determination to include no provisions in the name 
of safety which are unreasonable or inexpedient. If the Board, after 
making such amendments as they consider requisite, confirm the 
order, notice is given in the London Gazette of the confirmation, and 

* Report of the Proceedings of the Board of Trade under the Light Railways 
Act, 1896, during the period ending 31st December 1897, etc. 
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the promoters are required to supply the public with copies of the 
order at a price not exceeding Is. a copy. 

The Light Kail ways Act came into operation on the 14th August 
1896. The Board of Trade immediately issued to local authorities a 
memorandum drawing attention to its provisions, and in September 
1896 made rules * with respect to applications to the Commissioners for 
orders authorising light railways. In the month of December 1896 
applications were made for fifteen light railways in England, three in 
Wales, and ten in Scotland ; and the Commissioners held their first 
local inquiry at Basingstoke on the 28th January 1897, when Sir 
Charles S cotter (general manager of the London and South Western 
Railway) gave a description of his company's proposal to connect 
Basingstoke on the main line with Chawton on their Farnham, Alton, 
and Winchester line, by means of a light railway. 

Of these twenty-eight schemes t the following were withdrawn :— 



Length. 


Gauge. 


Engineer's 
Estimate. 


M. 
9 


Ft. In. 
3 6 

3 6 

4 8} 


£ 
50,171 

68,685 

• • • 



Cheltenham and District (Cheltenham to Winch- 
combe). 
Norwich and District. 
Gifford and Garvald. 



The following were rejected : 



1 

1 

! Gauge. 


Engineer's 
Estimate. 




M. 
22 

26 
171 


Ft. In. 
4 8& 
do. 

3 

3 6 

4 8^ 
do. 


£ 
52,784 
89,469 

36,938 

28,418 

108,571 

58,970 


Darenth Valley (Dart ford to Eynesford). 
Dartford District (Dartford to Eynesford, 

Wilmington to Swanley, Farningham to 

Stansted). 
Grimsby and Saltfleetby. 
Llandudno and Colwyn Bay. 
Aberdeenshire (Aberdeen to Skene of Echt). 
Midlothian (Edinburgh and District). 



One was deferred : — 



Length. 


Gauffe | Engineer's 

Uauge ' 1 Estimate. 


• 


M. 

14 


Ft. In. £ 
4 Sh 41,343 


Llanfair and Meifod (Llanfair to ArddleenV 



* Appendix IX. 

t Report of Proceedings of Board of Trade and of Light Railway Conunisaioners 
under Light Railways Act (dated December 1897). 
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The following 18 were approved:- 



• 

a 


Gauge. 


Engineer's 
Estimate. 


• 


M. 


Ft. In. 


£ 




9| 


3 6 


49,231 


Crewe. 


2 


4 8£ 


19,643 


East and West Yorkshire Union (Robin Hood 
to Royd's Green, Lower). 


11 


2 6 


30,565 


Elsenham, Thaxted, and Bardfield. 


81 


4 84 


44,978 


Flamborough and Bridlington. 

Hadlow (T^inbridge to Claygate Cross and to 


11* 


do. 


49,045 








Nettlested). 


11J 


3 6 


67,596 


Isle of Thanet (Ramsgate and Margate). 


13 


4 84 


66,715 


London and South- Western Railway Company 
— Basingstoke and Alton. 


14 


4 


83,966 


Potteries (Longton and District). 


2i 


3 6 


17,564 


West Hartlepool. 


7 


4 84 


24,991 


Wrington Vale. 


12J 


do. 


59,040 


Gower (Clyne Wood to Port Eynon). 


H 


do. 


• • • 


Carmyllie (Elliot Station to Carmyllie 
Quarries). 


184 


do. 


76,030 


Cromarty and Dingwall. 


H4 


do. 


53,511 


Forsinard, Melvich, and Portskerra. 


13 


do. 


60,000 


Great North of Scotland Railway — Echt Light 
Railway (Aberdeen to Eirktown of Echt). 


104 


do. 


48,309 


Lauder (Fountainhall Station to Lauder). 


7i 


do. 


31,962 


Caledonian Railway — Leadhills Light Railway 
(Elvanfoot Station to Wanlockhead). 


74 


do. 


26,756 


The Mound, Embo, and Dornoch. 



Of those approved by the Commissioners the following were sub- 
mitted to the Board of Trade for confirmation : — 

Basingstoke and Alton. 

East and West Yorkshire Union. 

Potteries. 

Hadlow. 

Wrington Vale. 

Gower. 

Crewe. 

Flamborough and Bridlington. 

West Hartlepool. 

And the first four of these were confirmed by the Board of Trade in 
December 1897. 
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Treasury assistance was sought by none under section 4 of the Act 
(in addition to advances made by any county, borough, or district 
council), but by the following under section 5 : — 

Elsenham, Thaxted, and Barnfield. 
Llanf air and Meifod. 
Cromarty and Dingwall. 
Forsinard, Melvich, and Portskerra. 
The Mound, Erabo, and Dornoch. 



Assistance from local authorities was sought by the following : — 

Elsenham, Thaxted, and Barnfield. 

Flamborough and Bridlington. 

Cromarty and Dingwall. 

Forsinard, Melvich, and Portskerra. 

Lauder. 

The Mound, Embo, and Dornoch. 

Objections on the part of town corporations, district councils, or 
other local authorities affected, insufficient public need to justify the 
compulsory acquisition of land in the face of strong opposition, undue 
interference with the interests of landowners, ineligibility of what are 
essentially urban tramway schemes, failure to prove the need for the 
line in the public interest, non-compliance with the rules of the Board 
of Trade — such are the grounds upon which applications may be 
rejected. 

Omitting the Gifford and the Garvald (9| miles), and the Car- 
myllie (5J miles) — for which the estimated cost is not given — the 
total length of twenty-six light railways of various gauges is approxi- 
mately 295 miles, and the engineers' estimates amount to £1 9 345,251, 
so that the average estimated cost per mile is about £4560. 

In May 1897 also twenty-eight applications were made for orders 
authorising light railways — 19 in England, 4 in Wales, and 5 in 
Scotland. Of these the following were withdrawn : — 



s 
a> 



M. 



Gauge. 



Ft. In. 
4 84 



3 6 

10? ; 4 Sh 



Engineer'** 
Estimate. 



£ 
6,019 Corporation of London Foreign Cattle Market, 
Deptford. 
23,329 | Torquay and Paignton. 
56,160 ' Dunfermline and Kincardine. 
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The following were deferred : — 



• 

OX) 

p 
© 


Gauge. 


Engineer's 
Estimate. 




M. 
10 

6 
8| 

8i 


Ft. In. 

4 84 

3 6 

4 84 
3 6 


£ 
45,500 

75,385 
32,395 
65,083 


Kelvedon, Tiptree, and Tollesbury (Kelvedon 

to Blackwater River). 
Norwich and district (No. 2). 
Rea Valley (Minsterley to Chirbury). 
Llandudno and Colwyn Bay (Colwyn Bay to 

Deganroy. 



The following were rejected :- 



• 

OX) 

►J 


Gauge. 


Engineer's 
Estimate. 




M. 

34 

2 
10i 


Ft. In. 
4 84 
3 6 
2 6 


£ 
17,980 
11,228 
24,250 


Lastingham and Sinnington. 
Taunton (wholly within the borough). 
Llanfyllin and Llangynog. 



And 18 are shown as a 


pproved or passed by the Commissioners :— 


i 

© 

►J 


Gauge. 


Engineer's 
Estimate. 




M. 


Ft. In. 


£ 




H 


4 84 


44,413 


Bridlington, Beeford, and North Frodingham. 
Dartford District (Stone to Stansted and Swanley ). 


24 


do. 


106,250 


12 


4 


43,594 


Derby and Ashbourne. 


8f 


3 6 


51,563 


Dudley and District (Dudley to Stourbridge). 


14 


4 84 


59,602 


Goole and Marshland (Rawcliffe to Adlingfleet). 


17* 


do.&2 6 


128,481 


Leek, Caldon, Low, and Hartington. 


9 


4 84 


34,751 


Lincolnshire and Northamptonshire (Peakirk to 








Portland). 


11* 


do. 


68,587 


Lizard (Helston to the Lizard). 


12* 


do. 


30,343 


North Holderness (Beverley to Beeford). 


20f 


do. 


116,407 


Great Western Railway Company (Pewsey and 
Salisbury). 


li 


do. 


16,741 


St George and Hanham (Summerhill Road, 
Bristol to Hanham). 


5J 


do. 


69,255 


West Manchester (approved in part). 


15 


do. 


45,954 


Tanat Valley (Porthywsen to Llangynog). 


9J 


2 6 


21,309 


Welshpool and Llanfair. 


44 


4 84 


56,160 


Fraserburgh, and St Combs. 


13 


do. 


88,700 


Gifford and Garvald (Ormiston to Garvald). 


8i 


do. 


131,691 


Great North of Scotland Railway— Echt exten- 


18| 


do. 


110,000 


sioij. 
West Highland Railway— Loch Fyne (Arrochar 
to Loch Fyne, opposite Inveraray). 



LIGHT RAILWAYS IN ENGLAND, SCOTLAND, WALES. 277 

Treasury assistance under section 4, and assistance from local 
authorities, were sought by the following : — 

Bridlington, Beeford, and North Frodingham. 

North Holderness. 

Eea Valley. 

Llanfyllin and Llangynog. 

Tanat Valley. 

Welshpool and Llanfair. 

And of these the following : — 

Eea Valley, 

Llanfyllin and Llangynog, 

sought Treasury assistance under section 5 as well. 

The following : — 

Kelvedon, Tip tree, and Tollesbury, 
Leek, Caldon, Low, and Hartington, 1 
Fraserburgh and St Combs, 

sought Treasury assistance under section 5, and of these one : — 

Leek, Caldon, Low and Hartington, 

sought assistance from local authorities as well. 

Omitting — for reasons presently to be given — the Corporation of 
London Foreign Cattle Market, Deptford (3 furlongs in length), the 
Taunton (2 miles), and the Echt Extension (3J miles), the total 
length of 25 light railways is approximately 268 miles, and the 
engineers' estimates amount to £ 1,432, 192, so that the average 
estimated cost per mile is about £5344. 

The Commissioners did not consider that the Deptford scheme 
(being entirely within the Metropolitan area) and the Taunton pro- 
posal (for a purely urban tramway) came within the scope of the 
Light Eailways Act. The Echt Extension — completing the Echt 
Light Railway by connecting it with the main line at Kittybrewster 
in the northern suburb of Aberdeen — lies almost entirely in tunnel or 
deep cutting, and is, therefore, so costly and exceptional that it is 
omitted from the above calculation of the average cost per mile of the 
light railways for which applications were submitted in May 1897. 

The motive power proposed for most of the fifty-six schemes which 
have been named is steam ; for others it is merely described as 
"animal, electric, or other mechanical," "animal or electric," etc. ; 
for three lines — the Isle of Thanet, Llandudno and Colwyn Bay, and 
Derby and Ashbourne — electricity was definitely named. The Derby 
and Ashbourne line will run alongside the highway — serving the 
Dovedale tourist traffic and tapping a rich agricultural district — and 
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make an independent way within the town of Derby to reach the 
Great Northern Railway station. iHj- 

The light railway from Helston to the Lizard will serve a large 
fishing industry, encourage tourist traffic, and bring the Cornish 
farmers' early vegetables and fruit to the great markets, tapping, as 
it will, an agricultural district capable of considerable development. 

The proposal of the Great Western Railway Company, strongly 
supported by local opinion, to construct a light railway from Salis- 
bury through the Avon Valley to Pewsey — and therefore passing over 
land acquired for military purposes — has been approved, and the 
Board of Trade have since confirmed an Order, although the scheme 
was at one time strongly opposed by the War Office. 

Crowland, by means of the Lincolnshire and Northamptonshire 
scheme, will now have direct railway communication with Postland 
on the Spalding and March line, G.E.R., and Peakirk on the Peter- 
borough and Spalding Loop, G.N.R. 

Since the issue of the Report of tlie Proceedings of the Board of 
Trade, under the Light Railways Act, 189G, during the period ending 
31st December 1897, and of the Proceedings of tlie Light Railway 
Commissioners during the period ending 22nd November 1897, appli- 
cations for the following light railways have been approved by the 
Commissioners : — 



Abergavenny and Monmouth, 

Grimsby and Saltfleetly, 

Isle of Axholnie, 

Kinver, .... 

Amesbury and Military Camp, 

Middleton (Lancashire), 

North Shields, Tynemouth, and District, 

North Sunderlana, 

Rochester, Chatham, and District, 

Isle of Sheppey, 

Ventnor, .... 

Bank foot, 

Coatbridge and Airdrie, 

Barking and Becton, 

Pewsey and Salisbury (Devizes Loop), 

Hanwell and Uxbridge, 

Hampshire (Cosham and Hordean), . 

Poole and District, 

South Norfolk, 

Didcot and Wallington, 

Derby and Ashbourne (additional powers), 

Rochester, Chatham, and Gillingham (new lines), 

Dundee and Broughty Ferry, 

Maidens and Dunure (Ayr), . 

Liverpool and Prescot, 

Central Essex (partly), 

Bardfield and Sible Hedingham, 

Merthyr Tydvil, 

Kelveaon, Tiptree, and Tollesbury, 

Kelvedon, Coggleshall, and Halsted (partly), 



Miles. 
12 

174 

22 

4 
lOf 

H 

2 

H 

H4 

71 

4 

3 
3 

h 
i 

7i 

6 

7 

171 
131 

2i 

1 

H 

194 
3 

194 
71 
3i 
9f 
2 



The total length of these 30 light railways is about 233 miles. 
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APPENDICES. 

APPENDIX I. 

COST OF RAILWAY CONSTRUCTION IN DIFFERENT COUNTRIES. 

{Fbom THE Bulletin of the International Railway CONGRESS, 

Vol. X. No. 7 July 1&98.) 



COUNTRIES. 



I. — Europe. 

Germany, 
Austria- Hungary, . 
Great Britain and Ireland, 
France, . 

Italy, . 
Belgium (State Railways), 
Sivii™rl;ind, . 
Spain, . 
Xethi'rliLiidg, . 
, Denmark (State Railways), 
Norway, 

Sweden (State Railways), 
Roumania (State Rail- 
ways), . 

Total, 



United States of America. 
Canada, 
Brazil, . 

Arp-fiiUne Republic, 
ISril-ish India, 
Java (State Railways), 
Japan (State Railways), . 
Algiers and Tunis, 
Cape Colony, 
New South Wales, 
South Australia, 
Victoria, 
Queensland, . 
Wast Australia, . 
Tasmania, . 
New Zealand, 



Data to 
which 

Si litis! L- 
apply. 



31. 12. 1 

31. 12. 1 
31. 12. 1 
31. 12. ] 
31. 12. 1 
31. 12. 1 
31. 12. 1 
31. 12. 3 



1895 



Mlli.M-.' 



27,433 
17,077 

■JO, MM 
22,499 
13,411 
3,498 
2,038 
2,079 



Construction Capital. 



Total. Per Mile. 



20.411 
19,310 

1 7,1 S3 
^7,-1 -Hi 

17.703 



i3,762 



t.:ir.5i7..''r.o 
3L'(i,5(.u, iir.ii 
ir.-i,±Ji.(i;.(i 

65,368,81 
44,842,6' 

n:s,(i'2i.f..-.o 

a 7, 73-1,1100 
9,643,000 

7, sua, ood 

16,051,650 
24,259,250 



3,275,238,750! 25,0: 



J3i7,25;Vifi0 
186,474,750 
lil.liy.ii'.rj 
85,577,900 

6,206,850 



9,667 
10,240 
12,263' 
10,226 
11,534 
18,101 

9,018 
14,485 

7,880 
12,158 

8,527 



7,101 



Total, . ... 214,048 3,014,983,900 12,354 

T..i;il l'.>r;t:i Eui<i[...-. . If'-. 1-7 .. L'i, u-3 -,>":! riiilli.oi pounds. 

!■'..[■ :.!,■■ i-i-st <.L" ilj..- w.j:-|.1. l7!,.-ui;_. 1-,::;-; ■ :i.:',<n — 

Total forallthowovld, ■: :7.:!::i ■■ I-;, .' - 7,:il / LiiiJH...n<. 

Average cost per mile, £18,900, 



Ipparantly ten rupees have 
tin cost would be £8176. 
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APPENDICES. 

APPENDIX I. 
COST OF RAILWAY CONSTRUCTION IN DIFFERENT COUNTRIES. 
(From the Bulletin of the International Iuilw 
Vol. X., So. 7 July 1890. 



COUNTRIES. 



('"iiMiiiL'tion Capital. 



I.— Europe. 
■Germany, 
Austria-Hungary, . 
Great Britain nnd Ireland, 
France, . 
Russia, . 
Italy, . 
Ili.-l.ia'.itii (State Railways), 
Switzerland, . 



Spain 
Nethc 



. M-tln-rl.iiids, . 

Do n mark ( State Rail way * 

Norway, 

Sivede;i [State Railways), 

Roumania (Stats Rail 

Serria, . 

Total, 



liiiitJ.nl States of America, 
Canada, 

Ar^'iiiinii Republic, 
lirit.isli India, 
.lava (iSiati- K.iihi'ayh). 
Japan {State ]f:ii] 'i ;iy^l, 
.\l;;i"i> and Tunis, 
C.ipi' ' : '-'l"iiy, . 

New South Wales, 
South Australia, 
Victoria, 
Queensland, . 
West Australia, 

New Zealand, 



31. 1-.'. 
SI. 12. 

st a 

31. 12. 
31. 12, 
31. 12. 
31. 12. 
31. 12. 
182 
31. 3. 



559,043,150 

985,387,350 

•:i7.M7.. r oL> 



7,?'j:l,00i! 
16,051,650 



17,016 
10,077 
7,684 



8,275,286,750; 25,0: 



J,Li';7,2f.5',S00 12.S40 



B.587 
I0.a40 

10,225 
11,564 
13,101 
9,018 



14,4 



Total, . ... 214,048 3,014,883,900 12,354 

Total for all Europe, . 152,427 x 25,083 - 3,823 million pounds. 
For the rest of the world, 274,802 x 12,354 - 3,394 — — 

Total for all the world, 427,224 y 



- A]j;.'iu-ciitly ten rupees have 
MM., the cost would be £8175. 



have been auumed to 
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APPENDIX II. See Folding Table opposite. 



APPENDIX III. 



Gross Earnings, Expenses, and Net Earnings per Mile per Week, 
paying Interest on a Line costing 10,000 Units per Mile. 



Per Annum. 



Interest on 
Capital. 



4 per cent., 



4J per cent., 



6 per cent., 



5£ per cent., 



Net 
Earnings 
in Units. 



400 



450 



500 



550 



I 



Working 

Expenses, 

taking, of 

Gross 

Earnings, — 



40 per 

45 

50 

55 

40 

45 

50 

55 

40 

45 

50 

55 

40 

45 

50 

55 



cent. 



Per Mile per Week in Units. 



Gross 
Earnings. 



12-8 
14-0 
15*4 
17*1 
14-5 
15-8 
17-4 
19-3 
16-0 
17*5 
19-2 
21-3 
177 
19 3 
21-2 
23*6 



Expenses. 



5-1 
6-3 
77 
9-4 
5-8 
7'1 
87 

10*6 
6-4 
7-9 
9*6 

117 
7-1 
87 

10-6 

13*0 



Net 
Earnings. 



77 



y 87 



9-6 



1- 10- 



6 



J 



APPENDIX IV. See Folding Table opposite. 



3R E 



teceip 



)tal fr 



047 

722 
056 
2(59 

312 

744 

184 

099 

039 

034 

598 

477 

476 

135 

254 

465 

701 

508 

201 

,153 

622 

,413 

,630 

,742 

,913 

,621 

,577 

.265 

,270 

,367 



liiinw 



appe: 

AILWAY RETt 
eport on the Raih 



[To face p. 282. 



otal 
m all 
irces. 



tx. 



11,454 



34,780 
45,758 
30,916 

33,317 
69,065 
76,389 
71,835 
51,884 
83,591 
27,430 
94,848 
25,689 

55,955 
14,420 



43,158 
16,143 
99,584 

7,193 
63,628 
24,032 

4,028 
32,035 



Workii 



Mean 
Mileage Mean 
>s, Open ' Mileage 
Tota?> during the Worked. 
Year. 



Rx. 

11,834, 

8,692,. 

3,059, 

79,! 

l,701,i 
343,: 
335,1 

2,027,1 
478,! 
616,: 

1,948,2 
587,i 
156,1 



232, U 

Qfll / I 



961, ( 



8M 



45,1 

114,5 



( 



6,C 

37,Z 

14,4 
17,7 



18,559 

10,693 

7,600 

265 

1,651 
861 
677 

2,439 
773 
248 

1,490 
461 
355 

342 \ 
415/ 
1,674 
213 



} 



479 I 
86/ 
54 

321 
44 

334 

26 
51 
72 
22 
94 



1,858 ^ 

862 

754 
2,618) 

773 } 

938 \ 
1,490 \ 

461 J 

355 



756 
1,729 



279 
364 
380 



} 



State lines worked by companies. 

State lines worked by the State. 

Lines worked by guaranteed companies. 
Native state line worked by a company. 

State lines worked by companies. 

State line worked by the State. 
Assisted company. 

Lines owned and worked by native States. 



State line worked by the State. 
Assisted company. 

Native state line worked by a company. 
Native state line worked by the State. 
Line owned and worked by Dative State. 
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Bhavnagar-Gondal- 
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APPENDIX VI. 



EXTRACTS FROM THE NORTH-WESTERN RAILWAY'S 

COACHING TARIFF. 

Schedule of Maximum and Minimum Fares and Rates for Coaching Traffic 
applicable to the North-Western Railway under the orders issued in the 
Government of India Resolution No. 563 R. T., dated the 16th July 1891, 
as modified by the Government of India Circular No. 11 Railway, dated the 
14th December 1896. 



Passenger Fares — 

1st Class, . 
2nd Class, . 
Intermediate Class, 
3rd Class, . 



Maximum pies 
per mile. 

18 . 
9 : 

3 



Minimum pies 
per mile. 

12 
6 
3 
1 



Carriages * — 

Single Carriages, 



Maximum pies 
per mile. 

42 



Minimum pies 
per mile. 

30 



Maximum pies 
per truck. 

Two or more carriages on one truck, 54 



Minimum pies 
per truck. 

42 



Horses * — 

Single Horse, 



Maximum pies 
per mile. 

24 



Minimum pies 
per mile. 

18 



Dogs— 



Each, 



Maximum pies 

per fifty miles 

or portion thereof. 

96 



Minimum jjies 
per fifty miles 
or portion thereof. 

48 



Luggage, Parcels, and Bullion — 

The Bates passed at the Railway Traffic Conference of 1893, which are as 
under : — , 

Parcels and Luggage — 

(a) Parcels shall be charged by either weight or measurement, whichever 
gives the greater charge, two cubic feet being considered equal to 
ten seers f in weight. 
(6) Each parcel shall be charged for separately. 

(c) Parcels not exceeding one cubic foot by measurement, or five seers in 
weight — 
(i. ) When the weight does not exceed two and a half seers, four annas 
per 500 miles, or fraction of 500 miles, subject to a maximum 
charge of one rupee. 

* Subject to a minimum charge of Us. 6. 
1 40 seers = 1 maund = 82 *29 pounds. 



geof 

two rupees. 
(d) Parcels exceeding one cubic foot in contents or fire seers in weight 
shall be charged at the rates shown in the following table, provided 
that when lower rates than those shown in the table can be secured 
by re-booking at any station, it shall be optional with any Hallway 
to charge the sum of the rates from the despatching station to 
such re-booking station, and from such re-booking station to 
destination : — 



Rats List for Luggage and Parcels. 
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[e) Passengers' luggage, whether booked for conveyance by the same train 
in which the owner travels or not, shall be charged at the rates 
given in clause (d) by weight only ; and when booked by sender to 
self, shall be charged upon the gross weight of the total number of 
packages. 

(/| Excess luggage and parcels containing perishable or dangerous eoods 
shall be prepaid. The prepayment of parcels 
perishable or dangerous goods shall be optional. 

[■/) Parcels exceeding forty seers in weight or 8 cubic feet 
shall be booked only if accommodation will allow. 

(h) The charges for parcels and luggage shall be reckoned 
distance as if it were one railway, with one mini 
shall be divided in mileage proportion. 

(i) No charge shall be made to the public for the distance parcel: 
sent through the fault of another railway. 



:on taming 
measurement 
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Passengers, Classes, and Fares. 

24. Classes of Fares on N.-W. Railway. — There are four classes of ordinary 
passenger accommodation on the North- Western Railway for which the fares * 
are as follows: — 





North- Western 
Railway generally. 


Mushkaf-Bolan and 
Sind-Pishin Lines. 


1st Class, . 
2nd Class, 
Intermediate Class, 
3rd Class, . 


1 anna per mile. 
6 pies ,, 

2£ a »» 


18 pies per mile. 

*2 »f »» 

3 j> a 



it 
it 



*1 
it 



it 



Luggage Rates and Rules. 

99. Passengers' Luggage and Free Allowance. — On all railways all packages 
of whatever description (except specie or bullion, vide para. 162&) taken as 
passengers' luggage will be weighed, and the following quantities allowed free 
of charge: — 

For each 1st Class passenger, . . .60 seers. 

2nd „ ... 30 

Intermediate Class passenger, . . 20 

3rd Class passenger, . . .15 

Half the above quantity for a child's half ticket. 
See also paras. 66 d. to/, and 103. 

(a) On all railways, except I. M., R. and K., B. D., D. H., G. I. P., Nizam's, 
E. C, and Morvi Railways, rugs, umbrellas, sticks, tiffin baskets, and small 
hand bags, which 1st ana 2nd class passengers usually take into the carriage 
with them for their requirements on the journey, are not weighed. Similarly, 
the rezai or blanket, which an intermediate or 3rd class passenger takes with him 
when travelling, is not weighed. 

EXTRACTS FROM THE NORTH-WESTERN RAILWAY'S GOODS TARIFF. 

Schedule of authorised Maxima and Minima Rates for Goods Traffic applicable to 
the N.-W. Railway under the orders issued by Government of India in 
Public Works Department Resolution No. 563 R.T., dated 16th July 1891, 
as modified by Government of India Circular No. 11 Railway, dated 14th 
December 1896. 



Classes. 


Pies per maund per mile. 


Maximum. 


Minimum. 


5th, .... 
4th, .... 
3rd, .... 
2nd, .... 
1st, .... 
Special, 
Explosives, 


1 
* 

t 





N.B. — One pie may be taken as one-twelfth of a penny, and one maund as 
82*29 pounds avoirdupois (there being 27*22 maunds to 1 ton). 

* Referred to in Chap. VIII. p. 120. 
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General Rules. 

3. Published Bates. — The rates quoted in the rate lists herein and in the 
printed sheets exhibited at stations, are from any one station to any other 
station, and are inclusive of all charges, except in special cases, where the rail- 
way is called upon to perform extra services. The rates can be ascertained from 
the goods rate tables published herein, or from the Station Masters ; and from 
the Traffic Superintendent, Lahore, or the District Traffic Superintendents, 
Rawalpindi, Lahore, Saharanpur, Mooltan, Sukkur, Quetta, and Kurrachee. 

10. Risk-notes. — In all cases when goods or live-stock are conveyed at the 
risk of the owner, or on the understanding that the risk accepted by the railway 
is limited to any extent below the full value of the consignment, or the several 
sums prescribed in the Indian Railway Act of 1890, the consigner is required to 
execute a risk note prior to acceptance for despatch, on certain forms. 

28. Loading and Unloading Charge. — In all cases where goods required to be 
loaded and unloaded by owners are handled by the railway, on account of the 
owners having failed to perform these duties, a charge of 3 pies per maund or 
more, as the case may be, will be made. 

31. Minimum Weight Condition for Articles chargeable at Reduced Rates 
when consigned "in Full Wagon or Truck Loads." — In all cases, such as oil 
cake, mineral, class goods, lime, etc., in which reduced rates are quoted, subject 
to the condition that consignments should be "in full wagon or truck loads," 
such condition will be held to mean that consignments should be " in full wagon 
or truck loads of 300 mds. or over." When, however, a 10-ton vehicle is 
supplied, the minimum quantity for charge will be 270 mds. 

32. Charges for Bogie Vehicles. — Double the ordinary rates will be charged 
for bogie vehicles in all cases in which wagon mile rates for ordinary stock are 
quoted. 

Rates and Rules for Local and Through-Booking. 

34. General Quotation of Rates. — The N.-W. Railway has through-booking 
arrangements with certain mentioned railways, all of which quote a rate per 
maund per mile. 

35. Route by which Traffic should be booked. — Senders of goods, requiring 
them to be despatched by a particular route, must be required to make a note of 
such route on the consignment-note. In absence of such instructions, all traffic 
shall be booked, invoiced, and sent by the shortest route, provided it be the 
cheapest. But in cases where the N.-W. Kail way has entire command of a 
route between the despatching and receiving stations, it may send the traffic by 
its own route, provided that the charge to the public does not exceed that by the 
shortest route. 

36. Fixed Rates on N.-W. Railway. — Goods are conveyed on the North- 
western Railway under different rates of freight according to their classification. 

These rates * are as follows : — 

Special Class Goods at £ pie per maund per mile. 



1st ,, 




11 
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ii 


2nd ,, 
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3rd 




11 
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ii 


ii 


4th 




11 
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I 8 
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5th „ 




11 
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Explosive or 
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11 
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ii 
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37. Special Rates. — Besides these rates there are other special rates, which 
apply to several descriptions of goods when fulfilling certain specified conditions. 

38. Terminal Charges in Local Traffic. — In local -booking, a terminal charge 
of 6 pies per maund is levied in addition to the mileage charge upon all con* 

* Referred to in Chap. VIII. p. 121. 
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signments of 2nd, 3rd, 4th, 5th, and explosive class goods ; and 3 pies per maund 
upon special and 1st class goods. 

39. Terminal Charges in Through Traffic. — In through-booking, with foreign 
lines, a terminal charge of 3 pies per maund is added to the actual mileage rates 
upon all classes of goods, except on cross traffic, i.e., traffic passing through 
junctions. 

40. Special Terminal on Traffic between Kotri and Kurrachee City. — In 
calculating rates for booking between Kotri (including Kotri- Bandar) and Kur- 
rachee City or Kiamari 12 miles extra are added to the actual distance to and 
from Kotri, and rates calculated on the total distance. The rates shown in the 
Kurrachee rate list printed at page 489 include this extra charge. 

Note. — In all other bookings charges will be calculated on the actual distance. 

41. Goods by Passenger Train. — Goods required to be booked through by 
passenger train are charged at the parcels rate on all railways. 

42. Standard Weights. — On Indian railways the following equivalents are 
used for Indian and English weights : — 

10 seers= 20*57 lbs. Avoirdupois. 
82*29 lbs. Avoirdupois =1 ma. (divided into 40 seers). 
27*22 maunds=l ton. 
100 ,, =3*673 tons. 

43. Differential Charges. — Except where otherwise specially provided when 
goods of the same description are charged at different rates according to distance 
or weight to be carried, the charge for the lesser distance or weight should never 
exceed the charge for the greater distance or weight, the lesser being included in 
the greater. This rule * applies also to certain other railways. On one or two 
railways it applies to weight only and not to distance, but on B. N. Railway, in 
case of wooden sleepers and timber, it applies to both, and on others the 
differential rule applies when specially notified as applying. 

44. Combined Ifcule. — Except where otherwise specified, when in consequence 
of special rates to particular stations it may be cheaper to book goods to such 
stations, and thence to re-book at classified rates to destination, than it would be 
to book direct at classified rates, then the charge will be made at the special and 
classified rates combined, unless under the operation of the differential rule a 
lower charge may be in force. 

Note. — This rule also obtains on certain other railways. On two it applies 
when specially notified to be combined. On one it applies to weight only. 

Minima Charges and Method of Calculating Freight. 

61. Minima Charges. — The following general rules as to charges for maxima 
and minima weight and distances are adopted on all railways : — 

I. Minimum Weight accepted as Goods. — The minimum weight of any con- 
signment to be despatched by goods trains will be 14 seers, but packages of less 
weight may be despatched when forming part of a consignment of 14 seers or 
more, the railway reserving the right to refuse any article under 14 seers which 
may be considered unfit to be carried by goods trains. 

(a) If a consignment consisting of a single package weighing less than 14 
seers is tendered for despatch by goods train, it will be refused as 
goods, but will be accepted with the consent of the consigner as a 
parcel, and booked as such by passenger train. 

II. Distance. — The minimum distance for freight charge will be 10 miles. 
TTT , Charge. — The minimum charge will be 10 annas. 
IV. Weight. — The minimum weight for charge is £ a maund. 
V. Fractions. — Subject to the minimum charge, fractions of £ maund are 
charged for as \ maund, but subject to Rules I. and V. (a), thus : — 

14 seers are charged for as £ maund. 
26 ,, ,, t >> 

121 ,, ,, 3 .j mau nds, and so on. 



* Referred to in Chup. II. p. 14. 
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Minerals. 






113. Mineral Class Goods on N.-W. Railway. — All mineral class goods (other 
than coal, coke, and patent fuel) consigned in full wagon or truck loads (see 
para. 31) will be carried at the following rates according to the distance they are f 

carried over the North -Western Railway : — . <2\ 

£ pie per maund per mile for distances below 100 miles. "\ . I 

£ pie per maund per mile for distances over 100 miles and I Subject to the i , ^fc ^l 
below 300 miles. j differential rule. ' ' ( 

£ pie per maund per mile for distances 300 miles & above. J ^ . Q 

Owners to load and unload. If the railway has to do this, 3 pies per maund 
will be charged for each operation. ^- 1 6 ' S - j^\ ttv^. W c*.*^ 

Minerals packed in bags in smaller quantities, 1st class fate on actual weight 
for the distance carried. 

Note. — Minerals unpacked in smaller quantities will not be accepted for 
carriage over the N. - W. Railway. 

Minerals charged at the 1st class rate will be loaded and unloaded by the 
railway. 

Rates and Conditions for the Carriage op Coal, Coke, and Patent 

Fuel for the General Public. 

122. Rates and Conditions for the Carriage of Coal, &c. , for the General 
Public. — The following will be the scale of charges for the carriage, over the 
North- Western Railway, of coal, including coke and patent fuel, for the general 
public applicable alike to local and through traffic. 

When this traffic is booked over railways whose administrations have not 
adopted these rates, the through rates with such railways shall be the sum of 
the local rates, the local rates of the railways parties to tnis arrangement being 
the charges according to this tariff to or from the junction stations of the railway 
or railways which have not accepted this schedule. 

(a) Consignments of less than a wagon load — 

These consignments will be charged for as a full wagon load at the rates 
shown below, unless the coal is bagged, in which case it will be 
charged at & pie per maund mile on actual weight, subject to the 
differential rule, and carried at owner's risk. 

(6) Consignments in full wagon loads— 

Per maund 
per mile. 
For all distances up to 400 miles inclusive, . .0*15 pie. 

For distance above 400 miles — 

For the first 400 miles, . . . . 0*15 ,, 

For the distance in excess of 400 miles, . . 0*10 „ 

126. Rebate on Aggregate of Consignments carried a less Distance than 

500 Miles. — At the end of any calendar half-year a consignee, whose aggregate 
consignments to one station or via one junction during the half-year shall have 
exceeded 50,000 maunds, may claim a refund in respect of the payments made in 
accordance with the following scale : — 
On quantities in excess of — 

Mds. Mds. Rebates. 

50,000 up to 200,000, . 2 J per cent. 



200,000 


,, 400,000, 


. 5 


400,000 


„ 600,000, 


. 7i 


600,000 


,, 800,000, 


. 10 


800,000 


• . • 


. 15 



»» 

»> 
>> 
II 
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The rebate under this scale will be limited to 10 per cent, of the total quantity 
carried. 

127. Rebate on Aggregate of Consignments carried 500 Miles and more 
over the Home Line. — At the end of any calendar half-year a consignee, whose 
aggregate consignments to one station or via one junction during the half-year 
shall have exceeded 50,000 maunds, may claim a refund in respect of the pay- 
ments made in accordance with the following scale : — 

On quantities in excess of — 

Mds. Mds. Rebate. 

50,000 up to 200,000 . 2£ per cent. 

200,000 ,, 400,000 . .5 

400,000 „ 600,000 . . 7J 

600,000 ,, . . . . 25 ,, 

The rebate under this scale will be limited to 15 per cent, of the total quantity 
of coal carried. 

129. All charges for loading and unloading coal into and from railway wagons, 
as well as those for transhipment at ferries, or otherwise, shall be at the entire 
cost of the consigners and consignees, and will be in addition to the rates herein 
prescribed. 

When it is necessary for the railway to load or unload, a charge of 3 pies per 
maund will be made for each operation. 
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APPENDIX VII. 

No. 514 R. C. of 1896. 

Government of India. 

PUBLIC WORKS DEPARTMENT. 

Railway Construction. 

Simla, the 17 th April 1896. 

Terms on which the Government of India are prepared to consider offers for the 
construction by the agency of private companies of branch lines forming 
feeders either to State lines worked by the State or to railways worked by 
companies. 
Read — 

Public Works Department Resolution No. 924 R. C. , dated 15th Septem- 
ber 1893. 
Also Public Works Department Resolution, dated 29th March 1895: 
Observations. — Many of the applications made under the above Resolutions 
show that the terms for the construction of branch or feeder lines of railway have 
not been fully understood. 

The Government of India have accordingly resolved to cancel the previous 
Resolutions above quoted upon this subject and to issue a fresh Resolution em- 
bodying a summary of the concessions which (the previous assent of any railway 
company concerned having been first obtained) they are now prepared to give for 
the construction of branch or feeder railways ; such concessions being usually 
confined to lines not oxceeding 100 miles in length. 

2. It should be clearly understood that these concessions are not applicable to 
the larger or more important railways or to mountain branches, for which separate 
negotiations are in all cases necessary. 

Resolution. — Branch lines forming feeders, whether to State lines worked by 
the State or to railways worked by companies, will ordinarily be made by the 
main line administrations, who shall have a prior right to construct them. 

The Government of India will from time to time publish a list of branch lines 
for the construction of which they are prepared to receive tenders. 

They will consider and dispose of any application for the inclusion in the 
said list of any other line which can properly be described as a branch or feeder 
line, and which does not, except in special circumstances, exceed 100 miles in 
length. 

2. Proposals for the construction of branch lines under this Resolution must 
conform to the following terms and conditions : 
(i. ) Applicants must satisfy the Government that they are in a position to 

command substantial financial support, 
(ii.) The gauge to be adopted must be approved by the Government in each 

case, 
(iii.) The proposed railway shall be subject to the provisions of all Acts of the 

legislature applicable to Indian railways. 
(iv.) The proposed railway shall be built in accordance with the fixed and 
moving dimensions for the time- being prescribed by the Governor- 
General in Council, and on plans ana estimates that have been 
approved by that authority. The route of the line, the situation 
of stations, and other similar details, shall be subject to approval by 
the Government, 
(v.) The line, while under construction, shall be inspected when and so often 
as an inspecting officer appointed for that purpose by the Government 
may consider desirable with a view to ensure the construction of the 
line up to the standard agreed upon. - 

U 
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(vi.) Inasmuch as these railways are chiefly required for the development of 
country hitherto deficient in means of communication, and the antici- 
pated profits may not therefore at once be fully realised, the Govern- 
ment of India are prepared to give financial assistance as set forth 
below. Proposals for financial concessions may be made in one or other 
of the following alternative forms : 

(a) It may be stipulated that after the opening of the railway for traffic 

the Government shall guarantee out 
Under (a) the company will f the revenues of India a fixed yearly 

ceeding 3 per cent, and a actual expenditure charged in the 

higher return If the net earn- capital account of the branch railway 

ings of the branch are suffl- company a8 entered in rupees in the 
cient to pay more than the * J , , , . T j • r »i.i_ * 

guaranteed dividend. company s books in India, with such 

share of the surplus net profits as 

may be agreed upon. The minimum dividend to be guaranteed 

in each particular case will depend upon consideration of the 

circumstances, but for the present no offer will be entertained 

that requires a guarantee exceeding 3 per cent. ; or 

(b) It may be provided that a payment be made to the branch company 

by the main line to the extent neces- 
Under (b) the company will sary, together with the branch com- 

^t^M^tte^ss p™/ 8 %?% of branc £ st*"* ftr 

of the net earnings from local section (6) ot paragraph 3] to give the 
and interchanged traffic be branch company a dividend of 3^ 
sufficient and a higher return per cent> per annum n the actual 
if the net earnings of the 1 j.. r * j • .i .. , 

branch from its own traffic be expenditure charged m the capital 
sufficient to pay a higher account of the branch railway corn- 
dividend, pany as entered in rupees in the 

company's books in India ; provided 
always that the payment so made to the branch company 
shall in no case exceed the net earnings of the main line from 
traffic interchanged with the branch. This rebate will be granted 
from the first earnings of revenue by the branch, such payment 
being calculated at the close of the year, payments on account, 
however, subject to adjustment, being permissible at the close of 
the first-half of each year. The net earnings of the main line from 
traffic interchanged with the branch are assumed to bear the same 
proportion to the gross earnings of the main line from such traffic 
as the net earnings of the whole system including the branch boar 
to the gross earnings thereof. If the net earnings of the branch 
line equal or exceed 3£ per cent, on the actual expenditure as 
above, the whole of such earnings will go to the branch company. 
In either of the above cases (a) or (6) if the capital is raised in sterling, the 
capital to be entered in rupees in the company's books in India shall be the 
actual amount realised in rupees from time to time by the several remittances of 
funds to provide for expenditure in India, together with the sterling outlay from 
time to time in England converted into rupees at the average rate of exchange 
obtained by the Secretary of State for his remittances duriug the half-year 
preceding that in which the outlay shall have been incurred, and the capital 
expenditure in rupees on which the interest is from time to time to be calculated 
for the purposes of the guarantee or rebate, as the case may be, shall be the total 
outlay whether in India or England, up to any such time as thereto charged. 
(ni.)The general character of the supervision and control that will De exer- 
cised by the Government over the branch railway, apart from the pro- 
visions of the Railways Acts and the preceding provisions of this 
Resolution, shall be as follows: 

(a) No capital expenditure by the branch railway company will be 
allowed as between the Secretary of State and the company unless 
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the prior sanction of the Secretary of State shall have been 
obtained. The company shall have no power to increase its 
share or stock capital without the sanction of the Secretary of 
State, or to borrow money except within a fixed limit and on speci- 
fied conditions. 
(b) The branch railway company, if required, shall keep capital accounts 
and statistics in forms approved by the Secretary of State ; and 
shall render, free of cost, all accounts and statistics required by the 
Government. The accounts and books will be subject to audit on 
behalf of Government. 
(viii.) Funds for the execution of new works, properly chargeable to capital, 
found necessary after the branch railway has been opened to public 
traffic shall be provided by the branch railway company. Such works 
and their cost shall be agreed upon between the branch railway 
company and the main line administration before they are put in 
hand. In the event of any difference of opinion arising between the 
branch railway company and the main line administration as to the 
necessity for and the cost of any new work, the matter shall be 
referred to the Director General of Railways as arbitrator, and his 
decision shall be final, 
(ix. ) The rates and arrangements in force on State railways in the matter of 
services rendered to all Departments of the State shall apply. 

3. The following are the principal additional concessions admissible for branch 
or feeder railways for the construction of which tenders may be invited : 

(1) The Secretary of State for India in Council, or the Government of India, 

respectively, will permit the charge of interest at a rate to be agreed 
upon in each case, during construction to the capital account of the 
railway under the terms of the Indian Railways Act of 1894 (57 and 58 
Vict., Chapter 12), or the Indian Railway Companies Act X of 1895. 

(2) The land required for tho construction of the branch railway will be pro- 

vided free of cost. Such grant shall not include land required for 
quarrying, ballast, brickfields, and kindred purposes. 

(3) Electric telegraphs and telegraphic appliances will be supplied and main- 

tained by the Government of India at the usual charges for such 
works. 

(4) The results of existing surveys will be made available free of charge. 

When desired, fresh surveys will be made by the Public Works Depart- 
ment of the Government of India of any branch railway on the appli- 
cants depositing the estimated cost thereof in a Government Treasury, 
on the understanding that no preferential claim to a concession is 
thereby established. If permission be eventually given for the construc- 
tion of the line, the actual cost of all such surveys, as well as of those 
made at the cost of Government, may be included in the capital cost of 
the railway. No responsibility will be accepted by Government for the 
accuracy of any survey, plan, estimate, or other information supplied. 

(5) The branch railway may be constructed by the main line administration, 

and will be maintained and worked by that administration during the 
full currency of the contract to be entered into for the purpose, at a 
fixed ratio of expenses to earnings in each half-year. The ratio will, 
when the branch railway is of the same gauge as that of the working 
railway, usually be that obtaining on the whole system as from time to 
time existing, including the branch railway, but wiil not exceed 50 per 
cent, of the gross earnings of the branch from all sources, and will be 
inclusive of charges for the use of the main line rolling-stock. 

(6) Such expenses on account of the Board of Direction of the Branch Line 

Railway Company as may be incurred with the sanction of the Secretary 
of State may be charged — 

(a) during construction to the Capital Account of the Branch Line 
Company ; 
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(6) after opening, and until the minimum dividend under paragraph 2 
(vi. ) (a) or (b) is received by the Branch Line Company, as part of 
the working expenses to be met out of the stipulated percentage of 
the earnings of the branch taken by the working railway ; 
(c) and thereafter out of the general receipts of the Branch Lino 
Company. 
(7) Railway materials for the branch railway will be carried over State lines 
at the special rates prescribed for such materials belonging to State 
railways. 

4. The Government of India reserve the right to purchase all such branch 
railways at the expiry of 21 years, or at subsequent intervals of 10 years on 12 
months' notice, the purchase price being 25 times the yearly average net earnings 
not including rebate payments, of the 3 years preceding the purchase, with a 
maximum price of 120 and a minimum of 100 per cent, of cost price on a rupee 
basis. 

5. The Government also reserve — 

(i.) The right to fix and vary from time to time the classification of goods, and 
maximum and minimum rates for each class of goods, as well as of 
passengers ; and 

(ii.) a general control in respect to the number and timing of trains. 

6. Applications for concessions to construct branch railways under the terms 
of this Resolution should be submitted, in the form prescribed by Memorandum 
A, hereto attached, to the address of the Secretary to the Government of India* 
Public Works Department. 

7. Applications for fresh surveys to be carried out on the terms detailed in 
conditions 3 (4) above should be submitted in the manner prescribed by Memo- 
randum B, hereto attached, to the address of the Secretary to the Government of 
India, Public Works Department. 

The Governments of Madras, Bombay, Bengal, the North-Western ORDER. — Ordered 

Provinces and Oudh, and the Punjab. that this Resolu- 

The Chief Commissioners of the Central Provinces, Burma, and tion be forwarded 

Assam. t% * c ___ u .*_ 

The Resident at Hyderabad. 10* miormation to 

The resident in Mysore. the Local Govem- 

The Agents to the Governor General in Central India, Rajputana, ments and Adminia- 

and Baluchistan. . .. ■% , . f~" 

The Director General of Railways. trations ana to the 

The Consulting Engineers to the Government of India for Railways, officers marginally 

Calcutta, Lucknow, and Assam. noted. 
The Accountant General, Public Works Department. 

Also that it be published for general information in the Gazette of India, 

W. S. S. BISSET, Col., B.E., 
Secretary to the Government of India. 

Documents Accompanying. 

Enclosure No. 1. — Memorandum A for 
the guidance of persons or syndicates de- 
sirous of submitting proposals for the 
construction of branch or feeder rail- 
ways, with form A and appendices A, B, 
and C. 

Enclosure No. 2. — Memorandum B for 
the guidance of persons or syndicates de- 
sirous of having surveys made for branch 
or feeder lines of railway at their ex- 
pense by the Public Works Department. 
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Enclosure No. I. (with Form A and Appendices A, B, and C) to Government 

of India Resolution No. 514 R. C. of 1896. 



MEMORANDUM A. 

For the guidance of persons or syndicates desirous of submitting proposals for the 
construction of branch railways in India forming feeders either to State lines 
worked by the State or to railways worked by companies. 

1 1. All applications for leave to construct a branch or feeder railway in any 

part of British India are to be addressed to the Secretary to the Government of 

India, Public Works Department. 

2. All such applications shall be printed, and shall be drawn up, as far as may 
be, in Form A, attached hereto, and shall specify — 

(a) the company, person, or syndicate by whom the application is preferred ; 

the proposed amount of capital, the number of shares, and the amount 
of each share ; 

(b) all the termini, together with the names of all the principal towns from, 

through, into, or near which the railway is intended to be constructed, 
as well as the names of each civil division and district to be traversed by 
the proposed alignment ; 

(c) the length, so far as known, of the proposed railway ; 

(d) the gauge, the weight of rails, etc. ; 

(e) the motive power to be employed ; 

(/) the maximum tolls, rates, and fares proposed to be charged on the projected 
railway ; 

(g) the proposals for working the railway when constructed ; and if any 
agreement is under contemplation, or has been provisionally arranged 
with any existing Railway Administration under which the proposed 
line, when constructed, is to be leased out for working by such Railway 
Administration, the exact nature and terms of such agreement ; 

(h) any further information that may be required to enable Government to 
thoroughly understand the scope of the proposals. 

3. Every such application shall be accompanied by a map to a scale of 1 mile 
to 1 inch, with the line of the proposed railway delineated thereon, so as to 
show its general course and direction, and also by an estimate as correct as may 
be of the works proposed to be authorised. 

4. When the applicants draw up their own detailed plans and estimates, these 
documents are invariably to be prepared in strict accordance with the Rules for 
the preparation of railway projects issued under the authority of the Government 
of India, of which copies may be obtained on payment from the Superintendent 
of Government Printing, Calcutta. 

5. Lists will be published from time to time of the branch railways forming 
feeders, whether to State lines worked by the State or to railways worked by 
companies, for the construction of which the Government of India are prepared 
to receive tenders. Copies of such lists can be obtained on application addressed 
to the Secretary to the Government of India, Public Works Department. 

6. Upon written application to the Director General of Railways, permission 
will also be accorded to inspect, at all reasonable hours, the detailed plans, 
sections, and estimates at the disposal of Government in regard to any particular 
route already surveyed, provided that they relate to branch railways the con- 
struction of which the Government is prepared to entrust to companies ; and 
copies of such plans, sections, and estimates will be furnished on payment of the 
cost of copying. 

7. But in regard to all such information, statistics, plans, sections, or esti- 
mates, which may be furnished, it is to be recognised that the information thus 
offered to any person interested in the matter is simply the best information of 
the kind at the disposal of Government, and that Government cannot accept any 
responsibility whatever in regard to the accuracy of any of the documents. 
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FORM A. 

To accompany all applications for leave to construct a branch or feeder railway 

in any part of British India. 



Nature of particulars to be specifie •]. 



The name of the Company, person, or 
persons by whom the application is 
preferred ; the proposed amount of 
capital, the number of shares, and 
the amount of each share. 



6 



The termini, together with the names 
of all the principal towns from, in, 
through, or into, or near which the 
railway is intended to be constructed. 



The length, as far as known, of the 
proposed railway. 



The gauge proposed and weight of rails, 
&c. 



The motive power to be employed. 



The maximum tolls, rates, and fares 
intended to be charged on the pro- 
posed railway. 



8 



Details of any agreement which may 
have been provisionally arranged, 
or which it is desired to enter into, 
under which the proposed line, when 
constructed, is to be leased out for 
working to any existing Railway 
Administration. 



Any further information that may be 
required to enable the Government 
of India to thoroughly understand 
the scope of the proposals. 



Particulars. 



• 



Reference to an Appendix (vide 
Appendix A) may be here given 
if necessary. 



* \ 



Reference to an Appendix (vide 
Appendix B) may be here given. 
if necessary. 



Reference to an Appendix (vi<Je 
Appendix C) may be here given 
if necessary. 
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APPENDIX A. 



ALIGNMENT OF PROPOSED BRANCH RAILWAY. 



From. 



to- 



Principal towns and districts or provinces through which the projected 

railway will pass. 



Towns. 



Districts or Provinces. 
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APPENDIX B. 



Schedule of maximum and minimum rates and fares intended to be charged 

on the proposed branch railway. 



Passenger Fares— 
1st class, 
2nd class, 

Intermediate class, . 
3rd or lowest class, . 



Luggage, 



Carriages — 

Single carriage, 



Two or more carriages on one truck, 

Horses — 

Single horse, .... 



Dogt 



Each, . 



>> 
n 



ii 
ii 

ii 
ii 



ii 

M 
II 



Maximum. 
Pies ]>er mile. 



Minimum. 
Pies per mile. 



Maximum. 

Pies per maund 

per mile. 



Maximum. 
Pies per mile. 

■ • • 

Maximum. 
Pies per truck. 

• • • 

Maximum. 
Pies per mile. 



Maximum. 

Pies per 50 

miles or portion 

thereof. 



Parcels — 

Not exceeding 5 seers or 1 cubic foot, 
10 ,, 2 cubic feet, 
20 „ 4 
30 „ 6 
40 „ 8 
For every additional 10 seers or 2 cubic 
feet, or portion of 10 seers or 2 cubic feet, 



Goods rates — 

5th class, 

4th 

3rd 

2nd 

1st 

Coal, edible grain, and other low-priced 
staples to be carried at special rates, 



First 100 miles. 
Annas. 



Minimum. 
Pies per maund 
per mile. 



Minimum. 
Pies per mile. 

• • • 

Minimum. 
Pies per truck. 

• # • 

Minimum. 
Pies per mile. 



Minimum. 
Pies per 50 
miles or portion 
thereof, 



Every additional 

100 miles. 

Annas. 



Maximum. 

Pies per maund 

per mile. 



Minimum. 
Pies per maund 
per mile. 



ii 
ii 

ii 
i» 
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APPENDIX C. 



Working of proposed branch railway. 

No agreement has yet been arranged with any existing Railway Administration 
under which the projected branch railway is to be worked ; but, when completed, 

it is proposed to offer the working to the . . .. Railway Company 

on the following terms : — ' 



(i.) 



(ii.)- 



(iii.), &c. 



Or 



It has been provisionally arranged with the Railway 

Company to work the projected branch railway, when completed, on the follow- 
ing terms : — 



(i.) 



(ii.)~ 



(iii.), &c. 
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Enclosure No. II. to Government of India Resolution No. 514 R. C. of 1896. 



MEMORANDUM B. 

For the guidance of persons or syndicates desirous of having surveys for branch 
or feeder lines of railway in India carried out at their expense by the Public 
Works Department. 

1. All applications for the survey of proposed branch or feeder railway routes 
in any part of British India are to be addressed to the Secretary to the Govern- 
ment of India, Public Works Department. 

2. All such applications shall specify — 

(a) the company, person, or syndicate by whom the application is preferred ; 

(b) all the termini, together with the names of all the principal towns from, 

through, into, or near which the survey is intended to be carried, as well 
as the names of eacli civil division and district to be traversed by the 
proposed alignment ; 

(c) the length, so tar as known, of the proposed railway ; 

(d) the gauge and the motive power to be employed ; 

(e) the intentions of the applicants as to the construction and working of the 

railway. If it is intended that the working shall be leased to any exist- 
ing Railway Administration, the nature of the contemplated agreement 
shall be specified. 

3. Every such application shall be accompanied by a map to a scale of 1 mile 
to 1 inch, with the line of the proposed survey delineated thereon, so as to 
show its general course and direction. 

4. If the detailed plans and estimates are submitted to Government, these 
documents are invariably to be prepared in strict accordance with the Rules for 
the preparation of railway projects issued under the authority of the Government 
of India, of which copies may be obtained on payment from the Superintendent 
of Government Printing, Calcutta. 

5. Upon written application to the Director General of Railways permission 
will also be accorded to inspect at all reasonable hours the detailed plans, sections, 
and estimates at the disposal of Government in regard to any particular route 
already surveyed, provided that they relate to branch or feeder railways, the 
construction of which the Government is prepared to entrust to companies ; and 
copies of such plans, sections, and estimates will be furnished on payment of the 
cost of copying. 

6. But in regard to all such information, statistics, plans, sections, or esti- 
mates, which may be furnished, it is to be recognised that the information thus 
offered to any person interested in the matter is simply the best information of 
the kind at the disposal of Government, and that Government cannot accept any 
responsibility whatever in regard to the accuracy of any of the documents. 
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APPENDIX VIII. 



LIGHT RAILWAYS ACT, 1896. 
[59 & 60 Vict. Ch. 48.] 



Arrangement of Sections. 
Section. 

1. Establishment of Light Railway Commission. 

2. Application for orders authorising light railways. 

3. Powers of local authorities under order. 

4. Loans by Treasury. 

5. Special advances by Treasury. 

6. Limitation on amount of advance and provision of money by National Debt 

Commissioners. 

7. Consideration of application by Light Railway Commissioners. 

8. Submission of order to Board of Trade for confirmation. 

9. Consideration of order by Board of Trade. 

10. Confirmation of order by Board of Trade. 

11. Provisions which may be made by the Order. 

12. Application of general Railway Acts. 

13. Mode of settling purchase money and compensation for taking of land. 

14. Payment of purchase money or compensation. 

15. Provisions as to Board of Trade. 

16. Expenses of local authorities. 

17. Joint committees. 

18. Working of ordinary railway as light railway. 

19. Power of owners to grant land or advance money for a light railway. 

20. Power to grant Crown lands. 

21. Provision as to Commons, 

22. Preservation of scenery and objects of historical interest. 

23. Junctions with existing railways^ 

24. Amendment of order. 

25. Provision as to telegraphs. 

26. Application to Scotland. 

27. Extent of Act. 

28. Definitions. 

29. Short title. 
Schedules. 
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CHAITER XLVIII. 

An Act to facilitate the Construction of Light Railways in Great Britain. 

[14th August 1896.] 

Be it enacted by the Queen's most Excellent Majesty, by and with the advice 
and consent of the Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, as follows : — 

1. Establishment of light Railway Commission. — (1) For the purpose of 
facilitating the construction and working of light railways in Great Britain, 
there shall be established a Commission, consisting of three Commissioners, to be 
styled the Light Railway Commissioners, and to be appointed by the President 
of the Board of Trade. 

(2) It shall be the duty of the Light Railway Commissioners to carry this Act 
into effect, and to offer, so far as they are able, every facility for considering and 
maturing proposals to construct light railways. 

(3) If a vacancy occurs in the office of any of the Light Railway Commissioners 
by reason of death, resignation, incapacity, or otherwise, the President of the 
Board of Trade may appoint some other person to fill the vacancy, and so from 
time to time us occasion may require. 

(4) There shall be paid to one of the Commissioners such salary, not exceeding 
one thousand pounds a year, as the Treasury may direct. 

(5) The Board of Trade may, with the consent of the Treasury as to number 
and remuneration, appoint and employ such number of officers and persons as 
they think necessary for the purpose of the execution of the duties of the Light 
Railway Commissioners under tnis Act, and may remove any officer or person 
so appointed or employed. 

(6) The said salary and remuneration, and all expenses of the Light Railway 
Commissioners, incurred with the sanction of the Treasury in the execution of 
this Act shall, except so far as provision is made for their payment by or under 
this Act, be paid out of moneys provided by Parliament. 

(7) The Commissioners may act by any two of their number. 

(8) The powers of the Light Railway Commissioners shall, unless continued by 
Parliament, cease on the thirty-first day of December one thousand nine hundred 
and one. 

2. Application for orders authorising light railways. — An application for an 
order authorising a light railway under this Act shall be made to the Light 
Railway Commissioners, and may be made — 

(a) by the council of any county, borough, or district, through any part- of 

which the proposed railway is to pass ; or 
(6) by any individual, corporation, or company ; or 
(c) jointly by any such councils, individuals, corporations, or companies. 

3. Powers of local authorities under order. — (1) The council of any county, 
borough, or district, may, if authorised by an order under this Act — 

(a) undertake themselves to construct and work, or to contract for the con- 

struction or working of, the light railway authorised; 

(b) advance to a light railway company, either by way of loan or as part, of 

the share capital of the comj)any, or partly in oneway and partly in 
the other, any amount authorised by the order ; 

(c) join any other council or any person or body of persons in doing any of 

the things above mentioned ; and 

(d) do any such other act incidental to any of the things above mentioned as 

may be authorised by the order. 
(2) Provided that— 
(a) an order authorising a council to undertake to construct and work or to 

contract for the construction or working of a light railway, or to 
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advance money to a light railway company, shall not be made except on 
an application by the council made in pursuance of a special resolution 
passed in manner directed by the First Schedule to this Act ; and 
(ft) a council shall not construct or work or contract for the construction or 
working of any light railway wholly or partly outside their area, or 
advance any money for the purpose of any sucn railway, except jointly 
with the council of the outside area, or on proof to the satisfaction of the 
Board of Trade that such construction, working, or advance is expedient 
in the interests of the area of the first-mentioned council, and in the 
event of their being authorised so to do their expenditure shall be so 
limited by the order as not to exceed such amount as will, in the 
opinion of the Board of Trade, bear due proportion to the benefit which 
may be expected to accrue to their area from the construction or working 
of the railway. 

4. Loans by Treasury. — (1) Where the council of any county, borough, or 
district have advanced or agreed to advance any sum to a light railway company, 
the Treasury may also agree to make an advance to the company by lending 
them any sum not exceeding one quarter of the total amount required for the 
purpose of the light railway, and not exceeding the amount for the time being 
advanced by the council. 

Provided that the Treasury shall not advance money to a light railway com- 
pany under this section, unless at least one-half of the total amount required 
for the purpose of the light railway is provided by means of share capital, and at 
least one-half of that share capital has been subscribed and paid up by persons 
other than local authorities. 

(2) Any loan under this section shall bear interest at such rate not less 
than three pounds two shillings and sixpence per centum per annum, as the 
Treasury may from time to time authorise as being in their opinion sufficient to 
enable such loans to be made without loss to the Exchequer, and shall be advanced 
on such conditions as the Treasury determine. 

(3) Where the Treasury advance money to a light railway company under 
this section, and the advance by the council to the company is made in whole or 
part by means of a loan, the loan by the Treasury under this section shall rank 
pari passu with the loan by the council. 

5. Special advances by Treasury. — (1) Where it is certified to the Treasury 
by the Board of Agriculture that the making of any light railway under this Act 
would benefit agriculture in any district, or by the Board of Trade that by the 
making of any such railway a necessary means of communication would be 
established between a fishing harbour or fishing village and a market, or that 
such railway is necessary for the development of or maintenance of some definite 
industry, but that owing to the exceptional circumstances of the district the 
railway would not be constructed without special assistance from the State, and 
the Treasury are satisfied that a railway company existing at. the time will 
construct and work the railway if an advance is made by the Treasury under this 
section, the Treasury may, subject to the limitation of this Act as to the amount 
to be expended for the purpose of special advances, agree that the railway be 
aided out of public money by a special advance under this section. 

Provided that — 

(a) the Treasury shall not make any such special advance unless they are 

satisfied that landowners, local authorities, and other persons locally 
interested have by the free grant of land or otherwise given all reasonable 
assistance and facilities in their power for the construction of the railway ; 
and 

(b) a special advance shall not in any case exceed such portion not exceeding 

one-half of the total amount required for the construction of the railway 
as may be prescribed by rules to be made by the Treasury under this 
Act ; and * > 

(c) where the Treasury agree to make any such special advance as a free grant, 

the order authorising the railway may make provision as regards ariy 
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parish that, during a j>eriod not exceeding ten years, to be fixed by the 
order, so much of the railway as is in that |>arish shall not be assessed to 
any local rate at a higher value than that at which the land occupied by 
the railway would have been assessed if it had remained in the condition 
in which it was immediately before it was acquired for the purj>08e of the 
railway, but before such provision is made in any order the local and 
rating authorities of every such parish shall be informed of the intention 
to insert such provision, and shall be entitled to be heard. The order 
may authorise the Board of Trade to extend any such period. 

(2) A special advance under this section may be a free grant or a loan or partly 
a free grant and partly a loan. 

(3) Any free grant or loan for a special advance under this section shall be 
made on such conditions and at such rate of interest as the Treasury direct. 

6. Limitation on amount of advance and provision of money by National 
Debt Commissioners. — (1) The total amount advanced by the Treasury under 
this Act shall not at any one time exceed one million pounds, of which a sum not 
exceeding two hundred and fifty thousand pounds may be expended for the 
purpose of special advances under this Act. 

(2) The National Debt Commissioners may lend to the Treasury, and the 
Treasury may borrow from the National Debt Commissioners, such money as may 
be required for the purpose of advances by the Treasury under this Act, on such 
terms as to interest, smiting fund, and period of repayment (not exceeding thirty 
years from the date of the loan) as may be agreed on between the National Debt 
Commissioners and the Treasury. 

(3) The sums so lent by the National Debt Commissioners shall be repaid out of 
money provided by Parliament for the purpose, and if and so far as that money 
is insufficient shall be charged on, and payable out of, the Consolidated Fund, or 
the growing produce thereof. 

7. Consideration of application by light Railway Commissioners. — (l) 
Where an application for authorising a light railway under this Act is made to 
the Light Railway Commissioners, those Commissioners shall, in the first 
instance, satisfy themselves that all reasonable steps have been taken for consult- 
ing the local authorities, including road authorities, through whose areas the 
railway is intended to pass, and the owners and occupiers of the land it is 
proposed to take, and for giving public notice of the application, and shall also 
themselves, by local inquiry and such other means as they think necessary, possess 
themselves of all such information as they may consider material or useiul for 
determining the expediency of granting the application. 

(2) The applicants shall satisfy the Commissioners that they have 

(a) published once at least in each of two consecutive weeks, in some newspaper 

circulating in the area or some part of the area through which the light 
railway is to pass, an advertisement describing shortly the land proposed 
to be taken and the purpose for which it is proposed to be taken, naming 
a place where a plan of the proposed works and the lands to be taken, and 
a book of reference to the plan, may be seen at all reasonable hours, and 
stating the quantity of land required ; and 

(b) served notice m the prescribed manner on every reputed owner, lessee, and 

occupier of any laud intended to be taken, describing in each case the 
land intended to be taken, and inquiring whether the person so served 
assents to or dissents from the taking of his land, and requesting him to 
state any objections he may have to his land being taken. 
The plan and book of reference shall be in the prescribed form, and for the 

purposes of this section the expression " prescribed " shall mean prescribed by 

rules made under this Act. 

(3) The Commissioners shall, before deciding on an application, give full 
opportunity for any objections to the application to be laid before them, and shall 
consider all such objections, whether made formally or informally. 

(4) If, after consideration, the Commissioners think that the application should 
be granted, they shall settle any draft order submitted to them by the applicants 
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for authorising the railway, and see that all such matters (including provisions 
lor the safety of the public and particulars of the land proposed to be taken) are 
inserted therein, as they think necessary for the proper construction and working 
of the railway. 

(5) The order of the Light Railway Commissioners shall be provisional only, 
and shall have no effect until confirmed by the Board of Trade in manner 
provided by this Act. 

(6) Where an application for a light railway has been refused by the Light 
Railway Commissioners, the applicants, if the council of any county, borough, or 
district, may appeal against such refusal to the Board of Trade, who may, at any 
time, if they think fit, remit the application or any portion thereof to the said 
Commissioners, for further consideration, with or without special instructions. 

8. Submission of order to Board of Trade for confirmation. — (1) The Com- 
missioners shall submit any order made by them under this Act to the Board of 
Trade for confirmation, accompanied by such particulars and plans as may be 
required by the Board, and shall also make and lay before the Board, with the 
order, a report stating the objections which have been made to the application, 
and the manner in which they have been dealt with, and any other matters in 
reference to the order which the Commissioners may think fit to insert in the 
report. 

(2) The Board of Trade shall give public notice of any order so submitted to 
them in such manner as they think best for giving information thereof to persons 
interested, and shall also state in the notice that any objections to the confirma- 
tion of the order must be lodged with the Board, and the date by which those 
objections must be lodged. 

9. Consideration of order by Board of Trade. — (1) The Board of Trade shall 
consider any order submitted to them under this Act for confirmation with 
special reference to — 

(a) the expediency of requiring the proposals to be submitted to Parliament ; and 

(b) the safety of the public ; and 

(c) any objection lodged with them in accordance with this Act. 

(2) The Light Railway Commissioners shall, so far as they are able, give to the 
Board of Trade any information or assistance which may be required by the 
Board for the purpose of considering any order submitted to them or any 
objection thereto. 

(3) If the Board of Trade, on such consideration, are of opinion that, by reason 
of the magnitude of the proposed undertaking, or of the effect thereof on the 
undertaking of any railway company existing at the time, or for any other special 
reason relating to the undertaking, the proposals of the promoters ought to be 
submitted to Parliament, they shall not confirm the order. 

(4) The Board of Trade shall modify the provisions of the order for ensuring 
the safety of the public in such manner as they consider requisite or expedient* 

(5) If any objection to the order is lodged with the Board of Trade and not 
withdrawn, the Board of Trade shall consider the objection, and give to those by 
whom it is made an opportunity of being heard, ana if, after consideration, they 
decide that the objection should be upheld, the Board shall not confirm the order, 
or shall modify the order so as to remove the objection. 

(6) The Board of Trade may, at any time, if they think fit, remit the order to 
the Light Railway Commissioners for further consideration, or may themselves 
hold or institute a local inquiry, and hear all parties interested. 

10. Confirmation of order by Board of Trade. — The Board of Trade may 
confirm the order, with or without modifications, as the case may require, and an 
order so confirmed shall have effect as if enacted by Parliament, and shall be 
conclusive evidence that all the requirements of this Act in respect of proceedings 
required to be taken before the making of the order have been complied with. 

11. Provisions which may be made by the order. — An order under this Act 
may contain provisions consistent with this Act for all or any of the following 
purposes — 

(a) the incorporation, subject to such exceptions and variations as may be 
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mentioned in the order, of all or any of the provisions of the Clauses Acts, 
as denned by this Act. Provided that, where it appears to the Board of 
Trade that variations of the Lands Clauses Acts are required by the 
special circumstances of the case, the Board of Trade shall make a special 
report to Parliament on the subject, and that nothing in this section shall 
authorise any variation of the provisions of the Lands Clauses Acts with 
respect to the purchase and taking of land otherwise than by agreement : 
ana 

(b) the application, if and so far as may be considered necessary, of any of the 

enactments mentioned in the Second Schedule to this Act (being enact- 
ments imposing obligations on railway companies with respect to the 
safety of the public and other matters) ; and 

(c) giving the necessary powers for constructing and working the railway, 

including power to make agreements with railway and other companies 
for the purpose ; and 

(d) giving any railway company any power required for carrying the order into 

effect ; and 

(e) the constitution as a body corporate of a company for the purpose of carry- 

ing out the objects of the order ; and 
(/) the representation on the managing body of the railway of any council who 

advance, or agree to advance, any money for the purpose of the railway ; 

and 
(</) authorising a council to advance or borrow money for the purposes of the 

railway, and limiting the amount to be so advanced or borrowed, and 

regulating the terms on which any money is to be so advanced or 

borrowed ; and 
(h) the manner in which the profits are to be divided, where an advance is 

made by a council to a light railway company as part of the share capital 

of the company ; and 
(i) the proper audit of the accounts of the managing body of the railway where 

the managing body is not a local authority, and the time within which the 

railway must be constructed ; and 
(j) fixing the maximum rates and charges for traffic ; and 
(k) in the case of a new company, requiring the company to make a deposit, 

and providing for the time of making and the application of the deposit ; 

and 

(1) empowering any local authority to acquire the railway ; and 

(m) any other matters, whether similar to the above or not, which may he 
considered ancillary to the objects of the order or expedient for carrying 
those objects into effect. 

12. Application of general Railway Acts. — (1) The Clauses Acts, as defined 
by this Act, and the enactments mentioned in the Second Schedule to this Act, 
shall not apply to a light railway authorised under this Act except so far as they 
are incorporated or applied by trie order authorising the railway. 

(2) Subject to the foregoing provisions of this Act, and to any special provisions, 
contained in the order authorising the railway, the general enactments relating 
to railways shall apply to a light railway under this Act in like manner as they 
apply to any other railway ; and for the purposes of those enactments, and of the- 
Clauses Acts, so far as they are incorporated or applied by the order authorising- 
the railway, the light railway company shall bo deemed a railway company, and 
the order under this Act a special Act, and any provision thereof a special enact- 
ment. Provided that a light railway shall not be deemed to be a railway within 
the meaning of the Railway Passenger Duty Act, 1842 (5 & 6 Vict. cap. 79), and 
that no duties shall hereafter bo levied in respect of jvassengers conveyed on a. 
light railway constructed under this Act in respect of the conveyance of such 
passengers upon such railway. 

13. Mode of settling purchase-money and compensation for taking of land. 
— (1) Where any order under this Act incorporates the Lands Clauses Acts, any 
matter which under those Acts may bo determined by the verdict of a jury, by 
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arbitration, or by two justices, shall, for the purposes of the order, be referred to 
and determined by a single arbitrator appointed by the parties, or if the parties 
do not concur in the appointment of a single arbitrator, then by the Board of 
Trade, and the provisions of this Act shall apply with respect to the determina- 
tion of any such matter in lieu of those of the Lauds Clauses Acts relating thereto. 
Provided that in determining the amount of compensation, the arbitrator shall 
have regard to the extent to which the remaining and contiguous lands and 
hereditaments belonging to the same proprietor may be benefited by the proposed 
light railway. 

(2) The Board of Trade may, with the concurrence of the Lord Chancellor, 
make rules fixing a scale of costs to be applicable on any such arbitration, and 
may, by such rules, limit the cases in which the costs of counsel are to be 
allowed. 

(3) The Arbitration Act, 1889 (52 & 53 Vict. c. 49), shall apply to any 
arbitration under this section. 

14. Payment of purchase money or compensation. — Any order under this 
Act may, notwithstanding anything in the Lauds Clauses Acts, authorise the 
payment to trustees of any purchase money or compensation not exceeding five 
hundred pounds. 

15. Provisions as to Board of Trade (37 & 38 Vict. c. 40).— (1) If the Board 
of Trade hold a local inquiry for the purposes of this Act, Part I. of the Board of 
Trade Arbitrations, etc., Act, 1874, shall apply to any inquiry so held, as if — 

(a) the inquiry was held on an application made in pursuance of a special Act ; 
and 

{b) the parties making the application for the order authorising the light rail- 
way, and in the case ol an inquiry held with reference to an objection 
made to any such application the persons making the objection in 
addition, were parties to the application within the meaning of section 
3 of the Act. 

(2) The Board of Trade may make such rules as they think necessary for 
regulating the procedure under this Act, whether before the Board of Trade or 
before the Light Railway Commissioners, and any other matters which they may 
think expedient to regulate by rule for the purpose of carrying this Act into effect. 

(3) There shall be charged, in respect of proceedings under this Act, beforo the 
Board of Trade or the Light Railway Commissioners, such fees as may be fixed by 
the Treasury on the recommendation of the Board ot Trade. 

(4) Any expenses of the Board of Trade under this Act shall, except so far as 
provision is made for their payment by or under this Act, be defrayed out of 
moneys provided by Parliament. 

(5) The Board of Trade shall present to Parliament annually a report of their pro- 
ceedings and of the proceedings of the Light Railway Commissioners under this Act. 

16. Expenses of local authorities.— (1) The council of any county, borough, 
or district may pay any expenses incurred by them and allowed by the Light 
Railway Commissioners with reference to any application for an order authorising 
a light railway under this Act, in the case of a county council as general expenses, 
in the case of a borough council out of the borough fund or rate, and in the case 
of a district council other than a borough council as general expenses under the 
Public Health Acts. 

Provided that any expenses incurred by a county council under this Act may 
be declared, by the order authorising the railway, or, in the event of an unsuccess- 
ful application for such an order, by the Light Railway Commissioners, to be 
exclusively chargeable on certain parishes only in the county, and those expenses 
shall be levied accordingly as expenses for a special county purpose under the 
Local Government Act, 1888 (51 & 52 Vict. c. 41). 

(2) Where the council of any county, borough, or district are authorised to 
expend any money by an order authorising a light railway under this Act, they 
may raise the money required, — 

(a) if the expenditure is capital expenditure, by borrowing in manner authorised 
by the order ; and 
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(b) if the expenditure is not capital ex])endituro, as if it was on account of the 
expenses of an application under this Act. 

(3) The Board of Trade may, from time to time, on the application of any 
council, extend, subject to the limitations of this Act, the limit of the amount 
which the council are authorised by an order under this Act to borrow, or to 
advance to a light railway company, and the limit so extended shall be sub- 
stituted for the limit fixed by the order. 

(4) Where an order under this Act authorises anv council to borrow for the 
purposes of a light railway, suitable provision shall be made in the order for 
requiring the replacement of the money borrowed within a fixed period not 
exceeding sixty years, either by means of a sinking fund or otherwise. 

(5) Any profits made by a council in respect of a light railway shall be 
applied in aid of the rate out of which the expenses of the council in respect of 
the light railway are |>ayable. 

(6) Where a rate is levied for meeting any expenditure under this Act, the 
demand ncte for the rate shall state, in a form prescribed by the Local Govern- 
ment Board, the proportion of the rate levied for that exj>enaiture. 

17. Joint committees. — (1) The councils of any county, borough, or district 
may appoint a joint committee for the purpose of any application for an order 
authorising a light railway under this Act, or for the joint construction or work- 
ing of a light railway, or for any other purpose in connection with such a 
railway for which it is convenient that those councils should combine. 

(2) The provisions of the Local Government Act, 1888 (51 & 52 Vict, c 41), 
or of the Local Government Act, 1894 (56 & 57 Vict. c. 73), as the case may be, 
with respect to joint committees, shall apply to any joint committee appointed 
for the purpose of this Act by any councils who could appoint a joint committee 
under those Acts, but where the councils have no power under those Acts to 
appoint a joint committee the provisions in the Third Schedule to this Act shall 
apply. 

18. Working of ordinary railway as light railway. — Where a company have 
power to construct or work a railway, they may be authorised by an order under 
this Act to construct and work or to work the railway or any part of it as a light 
railway under this Act. 

19. "Power of owners to grant land or advance money for a light railway. 
— (1) Where any person has power, either by statute or otherwise, to sell and 
convey any land for the purpose of any works of a light railway, he may, with 
the sanction of the Board of Agriculture given under this section, convey the 
land for that purpose either without payment of any purchase money or com- 
pensation or at a price less than the real value, and may so convey it free from 
all incumbrances thereon. 

(2) Whenever any person, who is a landowner within the meaning of the 
Improvement of Land Act, 1864 (27 & 28 Vict. c. 114), contributes any money 
for the purpose of any works of a light railway, the amount so contributed may, 
with the sanction of the Board of Agriculture given under this section, be 
charged on the land of the landowner improved by the works, in the same manner 
and with the like effect as in the case of a charge under that Act. 

(3) The Board of Agriculture shall not give their sanction under this section 
unless they are satisfied that the works for which the land is conveyed or the 
money is contributed will effect a permanent increase in the value of the land 
held by the same title or of other land of the same landowner exceeding, in the 
case of a conveyance of land, that which is, in the opinion of the Board of 
Agriculture, the real value of the land conveyed or the difference between that 
value and the price, as the case may be, ana in the case of a contribution of 
money the amount contributed : Provided also, that if the land proposed to be 
conveyed is subject to incumbrances, the Board of Agriculture, before giving 
their sanction under this section, shall cause notice to be given to the 
incumbrancers, and shall consider the objections, if any, raised by them. 

20. Power to grant Crown lands. — The Commissioners of Woods shall, on 
behalf of Her Majesty, have the like powers to convey Crown lands as are by 
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this Act conferred upon persons having power, either by statute or otherwise, to 
sell and convey lands, except that, in the case of Crown lands, the sanction of the 
Treasury shall be substituted for the sanction of the Board of Agriculture. 

21. Provision as to commons. — (1) No land being part of any common, and 
no easement over or affecting any common, shall oe purchased, taken, or 
acquired under this Act, without the consent of the 3oard of Agriculture, and 
the Board shall not give their consent unless they are satisfied that, regard being 
had to all the circumstances of the case, such purchase, taking, or acquisition is 
necessary, that the exercise of the powers conferred by the order authorising the 
railway will not cause any greater injury to the common than is necessary, and 
that all proper steps have been taken in the interest of the commoners and of 
the public to add other land to the common (where this can be done) in lieu of 
the land taken, and where a common is divided, to secure convenient access from 
one part of the common to the other. 

(2) The expression "common" in this section shall include any land subject 
to be enclosed under the Inclosure Acts, 1845 to 1882, any metropolitan common 
within the meaning of the Metropolitan Commons Acts, 1866 to 1878, and any 
town or village green. 

22. Preservation of scenery and objects of historical interest. — If any 
objection to any application for authorising a light railway is made to the Light 
Kailway Commissioners, or if any objection to any draft order is made to the 
Board of Trade on the ground that the proposed undertaking will destroy or 
injure any building or other object of historical interest, or will injuriously 
atiect any natural scenery, the Commissioners and the Board of Trade respec- 
tively shall consider any such objection, and give to those by whom it is made a 
proper opportunity of being heard in support of it. 

23. Junctions with existing railways. — Any junction of a light railway 
authorised under this Act with any existing railway shall, so far as is in the 
opinion of the Board of Trade reasonably practicable, avoid the interference with 
lines of rails used for passenger traffic. 

24. Amendment of order. — An order authorising a light railway under this 
Act may be altered or added to by an amending order made in like manner, and 
subject to the like provisions as the original order. 

Provided that — 

(a) the amending order may be made on the application of any authority or 

person ; and 
(&) the Board of Trade, in considering the expediency of requiring the 

proposals for amending the order to be submitted to Parliament, shall 

have regard to the scope and provisions of the original order ; and 
(c) the amending order shall not confer any power to acquire the railway 

except with the consent of the owners of the railway. 

25. Provision as to telegraphs. — The definition of "Act of Parliament " in 
the Telegraph Act, 1878 (41 & 42 Vict. c. 76), shall include an order authorising 
a light railway under this Act. 

26. Application to Scotland. — This Act shall apply to Scotland, with the 
following modifications : — 

(1) In section 5 of this Act the expression "Secretary for Scotland" shall 
be substituted for the expressions "Board of Agriculture" and "Board of 
Trade " respectively, occurring in that section ; 

(2) References to the council of any county, borough, or district shall be 
construed as references to the county council of any county, or the town council, 
or where there is no town council the police commissioners, of any burgh, or 
the commissioners of any police burgh, or the district committee of any 
district under the Local Government (Scotland) Act, 1889 (52 & 53 Vict, c 50) ; 
or in any county where there is no district committee any two or more parish 
councils may combine ; 

(3) " Arbiter " shall be substituted for "arbitrator," and that arbiter shall be 
deemed to be a single arbiter within the meaning of the Lands Clauses Acts, 
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and in lien of the provisions of the Arbitration Act, 1889, the provisions of 
the Lands Clauses Acts with respect to an arbitration shall apply, except the 
provisions of the said Acts as to the expenses of the arbitration, in lien of 
which the following provision shall have effect, namely, the expenses of the 
arbitration and incident thereto, shall be in the discretion of the arbiter, who 
may direct to and by whom, and in what manner those expenses, or any part 
thereof, shall be paid, and may tax or settle the amount of expenses to be so 
paid, or any part thereof, and may award expenses to be paid as between agent 
and client ; 

(4) The Lord President of the Court of Session shall be substituted for the 
Lord Chancellor ; 

(5) The money necessary to defray expenditure, not being capital expenditure, 
incurred by a county council in pursuance of this Act, shall be raised by a rate 
imposed along with but as a separate rate from the rate for maintenance of 
roads (hereinafter referred to as "the road rate ") leviable under the Roads and 
Bridges (Scotland) Act, 1878 (41 & 42 Vict. c. 51), upon lands and heritages 
within the county, or the district, or the parish, as the case may be. The 
money necessary to defray expenditure similarly incurred by a town council, or 
]K)lice commissioners, or burgh commissioners shall be raised by a rate imposed 
along with but as a separate rate from the police assessment or burgh general 
assessment, as the case may be. If the expenditure incurred is capital expendi- 
ture it shall be raised by borrowing in the manner authorised by the order, the 
rate chargeable for rej>ayment of capital, including interest and expenses, being 
the same rate as is liable for maintenance as aforesaid ; 

(6) The provisions relating to district councils shall apply to district 
committees or combinations of parish councils, subject to the following 
modifications — 

(a) A district committee shall not be entitled to make an application under 

section two hereof except with the consent of the county council given at 
a special or statutory meeting of the council, of which one month's 
special notice, setting forth the purpose of the meeting, shall have been 
sent to each councillor, 

(b) A resolution to give such consent shall not bo passed by the council 

unless two-thirds of the councillors present and voting at the special or 
statutory meeting concur in the resolution, 

(c) Nothing in this Act shall authoriso a district committee to raise money by 

rate or loan, but any money necessary to defray expenditure, not 
being capital expenditure incurred by it in pursuance of this Act, shall 
be raised by the county council by a rate imposed along with but as a 
separate rate from the road rate ; and any money necessary to defray 
capital expenditure shall be raised by the county council by borrowing in 
the manner authorised by the order, as in section sixteen hereof mentioned ; 

(7) The expression " Clauses Acts " shall mean the Lands Clauses Acts, the 
Railway Clauses Consolidation (Scotland) Act, 1845, the Com]>anies Clauses 
Consolidation (Scotland) Act, 1845, the Companies Clauses Act, 1863, the Rail- 
ways Clauses Act, 1863, and the Companies Clauses Act, 1869 ; 

(8) References to the Local Government Act, 1888, and the Local Government 
Act, 1894, shall be construed as references to the Local Government (Scotland) 
Act, 1889 (52 k 53 Vict. c. 50), and the Local Government (Scotland) Act, 1894 
(57 & 58 Vict. c. 58) ; 

(9) In order to carry out in Scotland the provisions contained in sub-section 
(1) (c) of section five of this Act, it shall be the duty of the assessor of railways 
and canals, as regards any parish to which the said sub-section (1) (c) applies, to 
enter on his valuation roll either the annual value of the light railway within 
such parish ascertained in terms of the Valuation of Lands (Scotland) Acts, or 
the annual value at which the land occupied by or for the purposes of the 
light railway would have been assessed if it had remained in the condition in 
which it was immediately before it was acquired for the purposes of the railway, 
whichever is less : 
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(10) Where a light railway constructed under the powers of this Act is owned 
or leased by an existing railway company, such light railway shall not be valued 
by the said assessor as part of the general undertaking of the railway company, 
but shall be valued as a separate undertaking. 

27. Extent of Act. — This Act shall not extend to Ireland. 

28. Definitions. — In this Act, unless the context otherwise requires, — 

The expression * * light railway company" includes any person or body of 
persons, whether incorporated or not, who are authorised to construct, 
or are owners or lessees of, any light railway authorised by this Act, or 
who are working the same under any working agreement : 

The expression " Clauses Acts " means the Lands Clauses Acts, the Railways 
Clauses Consolidation Act, 1845, and the Railways Clauses Act, 1863, 
and the Companies Clauses Acts, 1845 to 1889 : 

The expression "share capital " includes any capital, whether consisting of 
shares or of stock, which is not raised by means of borrowing. 

29. Short title. — This Act may be cited as the Light Railways Act, 1896. 
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SCHEDULES. 



FIRST SCHEDULE (Section 3). 

Mode of Passing Special Resolutions. 

1. The resolution approving of the intention to make the application must be 
passed at a meeting of the council. 

2. The resolution shall not be passed unless a month's previous notice of the 
resolution has been given in manner in which notices of meetings of the council 
are usually given. 

3. The resolution shall not be passed unless two-thirds of the members of the 
council present and voting concur in the resolution. 

SECOND SCHEDULE (Section 12). 
Enactments kelating to Safety, etc. 



Session and Chapter. 


Title or Short Title. 


Enactment referred to. 


2 & 3 Vict. c. 45. 

5 & 6 Vict. c. 55. 
9 & 10 Vict. c. 57. 
31 & 32 Vict. c. 119. 

34 & 35 Vict. c. 78. 
36 & 37 Vict. c. 76. 

41 & 42 Vict. c. 20. 

46 & 47 Vict. c. 34. 
52 & 53 Vict. c. 57. 


An Act to amend an Act of 
the fifth and sixth years 
of the reign of his late 
Majesty King William 
the Fourth relating to 
highways. 

The Railway Regulation 
Act, 1842. 

An Act for regulating the 
gauge of railways. 

The Regulation of Railways 
Act, 1868. 

The Regulation of Railways 
Act, 1871. 

The Railway Regulation 
Act (Returns of signal 
arrangements, working, 
etc.), 1873. 

The Railway Returns (Con- 
tinuous Brakes) Act, 1878. 

The Cheap Trains Act, 1883. 

The Regulation of Railways 
Act, 1889. 


The whole Act. 

Sections four, five, six, 
nine, ten. 

The whole Act. 

Sections nineteen, twenty, 
twenty - two, twenty- 
seven, twenty - eight, 
and twenty-nine. 

Section five. 
Sections four and six. 

The whole Act. 

i 

Section three. 
The whole Act. 
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THIRD SCHEDULE (Section 17). 

Joint Committees. 

(a) Any council taking part in the appointment of a joint committee may 

delegate to the committee any power which the council may exercise for 
the purpose for which the committee is appointed. 

(b) A council shall not be authorised to delegate to a joint committee any 

power of making a rate or borrowing money. 

(c) Subject to the terms of the delegation the joint committee shall have the 

same power in all respects with respect to any matter delegated to them, 
as the councils appointing it or any of them. 

(d) The members of the joint committee may be appointed at such times and 

in such manner, and shall hold office for such period, as may be fixed by 
the councils appointing them : 

Provided that a member shall not hold office beyond the expiration of 
fourteen days after the day for the ordinary election of councillors of the 
council by which he was appointed, or in Scotland after the day for the 
ordinary election of councillors of the council of the county in which the 
district is situated. 

(e) The costs of a joint committee shall be defrayed by the councils by whom 

the committee is apf>ointed, in such proportions as they may agree upon, 
and in the event of their differing in opinion, as may be determined by 
the Board of Trade on an application by either council. 

(/) When any of the councils joining in the appointment of a joint committee 
i6 a county or district council other than a borough council, the accounts 
of the joint committee shall be audited in like manner and with the like 
power to the officer auditing the accounts, and with the like incidents 
and consequences as the accounts of a county council. 

(g) The chairman at any meeting of the committee shall have a second or 
casting vote. 

(h) The quorum, proceedings, and place of meeting of a committee, whether 
within or without the area within which the committee are to exercise 
their authority, shall be such as may be determined by regulations 
jointly made by the councils appointing the committee, and in the event 
of their differing in opinion as may be determined by the Board of Trade 
on an application by either council. 

(t) Subject to those regulations the quorum, proceedings, and place of 
meeting, whether within or without the area within which the com- 
mittee are to exercise their jurisdiction, shall be such as the committee 
direct. 
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APPENDIX IX. 

STATUTORY RULES AND ORDERS, 1896. 

No. 787. 

RAILWAY. 

Light Rajlwat. 

Rales dated September IS 96, made by the Board of Trade with respect to 
Applications to the Light Railway Commissioners for orders authorising 
Light Railway a. * 

Xoticc of Propose I Application* 

1. Notice by advertisement. — Notice of intention to apply to the Light Rail- 
way Commissioners for an order authorising a light railway, or for an amending 
order, must be published by advertisement in each of two consecutive weeks in 
the month of April or of October, in at least one local newsjaper circulating in 
the area or pa it of the area through which it is proposed to make the railway. 

2. Contents of notice. — The notice must describe generally the line of the 
railway and its termini, and the lands proposed to be taken, stating the quantity 
and the purj»ose for which it is proposed to take them ; it must state the proposed 
gauge and motive power of the railway ; it must be subscribed with the name of 
the person, company, or council responsible for the publication of the notice 
(hereinafter referred to as "the promoters w ) ; and must name a place where a 
plan of the pressed works and of the lands to be taken and a book of reference 
to the plan and a section of the projtosed works may be seen at all reasonable 
hours, and where copies of the draft order can be obtained on payment of not 
exceeding one shilling per copy. 

The notice must state that objections should be made in writing to the light 
Railway Commissioners in accordance with Rule 31. 

3. Deposit with local authorities. — Copies of tue draft order and of the plan 
and book of reference and section and of the estimate hereinafter mentioned, 
must l»e deposited by the promoters during the month of Alay or of November, 
with the eleik of the county council, and of every borough, district, and parish 
council in or through whose county, borough, district, or parish any part of the 
railway is pro]*osed to be made ; and shall be o|»en to inspection during office 
hours. 

With the above documents there must also be deposited a sheet or sheets of the 
ordnance map. on a scale of not less than one inch to a mile, with the line of 
railway indicated thereon, so as to show its general course and direction. 



* Xotc. — These Rules will regulate the procedure before the Light Railway 
Commissioners where a scheme lor a light railway has been matured and it is 
intended to make a formal application for an order. 

The Commissioners will at all times be prej»ared to give every facility in their 
j«o\ver for considering and maturing proposals for the construction of light rail- 
ways to bs submitted to them. 
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4. Deposits with Government Departments. — Copies of the draft order and of 
all the above documents, must be deposited by the promoters during the month 
of May or of November, with the Board of Trade, and copies of the draft order 
with the Treasury, the Board of Agriculture, the Postmaster General, the Com- 
missioners of Customs and of Inland Revenue, the Admiralty, the War Office, 
the Office of Woods and Forests, and the Office of Works, and with the Secretary 
for Scotland in the case of proposed railways in Scotland. 

Provided that as regards the provisions of this Rule and of Rules 1 and 3, in 
the year 1896 the month of November shall be substituted for the month of 
October, and the month of December for the month of November. 

Plans, Book of Reference, and Sections. 

5. Plans. — Every plan must be drawn to a scale of not less than four inches to 
the mile, and must describe the lands intended to be taken, and the line or 
situation of the whole of the railway (no alternative line or work being in any 
case permitted), and the lands in or through which it is to be made, or through 
which any communication to or from the railway shall be made. 

6. As to limits of deviation. — Where it is the intention of the promoters to 
apply for powers to make any lateral deviation from the line of the proposed rail- 
way, the limits of such deviation shall be defined on the plan, ana all lands 
included within such limits shall be marked thereon. 

7. Buildings, et3., on enlarged scale. — Unless the whole of such plan shall 
be upon a scale of not less than a quarter of an inch to every one hundred feet, 
an enlarged plan shall be added of any building, yard, courtyard, or land 
within the curtilage of any building, or of any ground cultivated as a garden, 
either in the line of the proposed work, or included within the limits of the 
said deviation, on a scale of not less than a quarter of an inch to every one 
hundred feet. 

8. Distances to be marked. ^The distances from one of the termini must be 
shown in miles and furlongs on the plan, and a memorandum of the radius of 
every curve not exceeding one mile in length shall be noted on the plan in 
furlongs and chains. 

9. Tunnelling to be marked. — Where tunnelling as a substitute for open cut- 
ting is intended, the same shall be marked by a dotted line on the plan, and no 
work shall be shown as tunnelling in the making of which it will be necessary to 
cut through or remove the surface soil. 

10. Diversion of roads, etc.— If it be intended to divert, widen, or narrow 
any public carriage road, navigable river, canal, or railway, the course of such 
diversion and the extent of such widening or narrowing shall be marked on 
the plan. 

11. Case of junctions with other lines. —When a railway is intended to form 
a junction with an existing or authorised line of railway, the course of such 
existing or authorised line of railway shall be shown on the deposited plan for a 
distance of 800 yards on either side of the proposed junction on the same scale as 
the scale of the general plan. 

12. Case of rails along road. — If it be intended to lay any part of the railway 
along a road or street, the plan shall show at what distance from an imaginary 
straight line drawn along the centre of such road or street it is proposed to lay 
the rails. 

13. Eook of reference. — The book of reference shall contain the names of the 
owners or reputed owners, lessees or reputed lessees, and occupiers of all lands 
and houses in the line of the proposed railway or within the limits of deviation as 
defined on the plan, and shall describe such lands and houses respectively. 

The book of reference shall also contain the name of the road authority of any 
road or street along which it is proposed to lay any part of the railway. 

14. Scale of sections. — The section shall be drawn to the same horizontal 
scale as the plan, and to a vertical scale of not less than one inch to every one 
hundred feet, and shall show the surface of the ground marked on the plan, the 
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intended level of the proposed railway, the height of every embankment and the 
depth of everj cutting, and a datum horizontal line, which shall be the same 
throughout the whole length of the railway or any branch thereof respectively, 
and shall be referred to some fixed point (stated in writing on the section), near 
one of the termini of the railway. 

In every section the line of the railway marked thereon shall correspond with 
the upper surface of the rails. 

15. Vertical measures to be marked at change of gradient. —Distances on 
the datum line shall be marked in miles and furlongs, to correspond with those 
on the plan ; a vertical measure from the datum line to the line of the railway 
shall be marked in feet and inches, or decimal parts of a foot, at the commence- 
ment and termination of the railway, and at each change of the gradient or 
inclination thereof; and the proportion or rate of inclination between every two 
consecutive vertical measures shall also be marked. 

16. Height of railway over or depth under surface of roads, etc., to be 
marked. — Wherever the line of the railway is intended to cross any public 
carriage road, navigable river, canal, or railway, the height of the railway over 
or depth under the surface thereof, and the height and span of every arch of all 
bridges and viaducts by which the railway will be carried over the same, shall be 
marked in figures at every crossing thereof, and where the railway will be carried 
across any such public carriage road or railway, on the level thereof, such crossing 
shall be so described on the section, and it shall also be stated if such level will 
be unaltered. 

17. Gross sections in certain cases.— If any alteration be intended in the water 
level of any canal, or in the level or rate of inclination of any public carriage road 
or railway, which will be crossed by the railway, then the same shall be stated on 
the section, and each alteration shall be numbered ; and cross sections in refer- 
ence to the numbers, on a horizontal scale of not less than one inch to every three 
hundred and thirty feet, and on a vertical scale of not less than one inch to every 
forty feet shall be added which shall show the present surface of such road, canal, 
or railway, and the intended surface thereof, when altered ; and the greatest of 
the present and intended rates of inclination of the portion of such road or rail- 
way intended to be altered shall also be marked in figures thereon, and where 
any public carriage road is crossed on the level, a cross section of such road shall 
also be added ; and all such cross sections shall extend for two hundred yards on 
each side of the centre line of the railway. 

18. Embankments and cuttings. — Wherever the extreme height of an embank- 
ment, or the extreme depth of any cutting, shall exceed five feet, the extreme 
height over or depth under the surface of the ground shall be marked in figures 
on the section ; and if any bridge or viaduct of more than three arches shall 
intervene in any embankment, or if any tunnel shall intervene in any cutting, 
the extreme height or depth shall be marked in figures on each of the parts into 
which such embankment or cutting shall be divided by such bridge, viaduct, or 
tunnel. 

19. Tunnelling and viaduct to be marked. — Where tunnelling, as a substitute 
for open cutting, or a viaduct as a substitute for solid embankment, is intended, 
the same shall be marked on the section, and no work shall be shown as tunnel- 
ling, in the making of which it will be necessary to cut through or remove the 
burface soil. 

20. In case of junctions gradient of existing line to be shown on section. — 
When a railway is intended to form a junction with an existing or authorised 
line of railway, the gradient of such existing or authorised line of railway shall be 
shown on the deposited section, and in connection therewith, and on the same 
scale as the general section, for a distance of 800 yards on either side of the point 
of junction. 

Notices to Owners, Lessees, and Others. 

21. Service of notices on landlords and others. — During the month of April 
or of October the promoters must serve a notice on the owners, or reputed 
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owners, lessees, or reputed lessees, and occupiers of all lands intended to be taken 
or being within the limits of deviation shown on the deposited plan, describing 
in each case the particular lands intended to be taken or being within such limits, 
and inquiring whether the person so served assents or dissents to the taking of 
such lauds, and requesting him to state any objections he may have to such lands 
being taken. 

Every such notice shall be as nearly as may be in the form set out in the 
schedule to these Rules. 

22. Notice to owners of railway, etc. — During the month of April or October 
the promoters must also serve a notice of the intended application on the owner, 
or reputed owner, lessee, or reputed lessee, of any railway, tramway, or canal 
which will he crossed or otherwise interfered with by the proposed railway ; and 
on the road authority (where other than a county, borough, district, or parish 
council) of any road or street along which it is proposed to lay any rails, or which 
will be otherwise interfered with by the proposed railway ; and such notice shall 
state the place or places where a plan or plans of the proposed railway has or 
have been or will be deposited. 

Provided that as regards the provisions of this Rule and of Rule 21, in the 
year 1896 the month of November shall be substituted for the month of 
October. 

23. Notice of relinquishment of works. — Where an amending order proposes 
to authorise the promoters to vary or to relinquish the whole or any part of a 
railway authorised by a former order, the promoters must during the month of 
April or October serve notice of the proj>osal on the owners, or reputed owners, 
lessees, or reputed lessees, and occupiers of the lands in which any part of the said 
railway is situate. 

24. Notice of repeal of protective provisions. — Where an amending order 
proposes to repeal or alter any provision contained in a former order for the pro- 
tection or benefit of any person, public body, or company specifically named, the 
promoters must during the month of April or October serve notice of the inten- 
tion to repeal or alter such provision on every such person, public body, or 
company. 

Estimate. 

25. Estimates. — An estimate of the expenses of the proposed railway (including 
the expense of acquiring land and all incidental expenses) must be made and 
signed by the person making the same. 
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26. The estimate shall be in the following form, or as near thereto as circum- 
stances may permit : — 



Estimate of the proposed Light Railway. 



Whether Single 
or Double. 



Lines No. 

Length of line 
Gauge 



Earth -works : 
Cuttings — Rock 

So»t soil 
Roads 



miles fgs. chs. 



Cubic 
Yards. 



Price 
per Yard. 



Total . 




Eir^ankments, including roads 

Bridges — Public roads 

Accommodation bridges and woiks 

Viaducts 

Culverts and drains . 

Metallings of roads and level-crossings 

Gatekeepers' houses at level -crossings 

Permanent-way, including fencing : 

miles fgs. chs. 



Cubic yards 
Number 



at 



Cost ]>er mile. 
£ 8, d. 



Permanent-way for sidings, and cost of junctions 
Stations ..... 

Contingencies .... 

Land and buildings : 



Per cent. . 

a. r. p. 



Total 



£ 8. d. 



The same details for each branch, and general summary of total cost. 



Application to the Commissioners. 

27. Documents to accompany application.— Every application to the Com- 
missioners for an Order must be made in the month of May or of November 
except in the year 1896, when it must be made in the month of December, and 
must be in the case of a corporate body under the seal of such body, and in any 
other case signed by the promoter or promoters, or if there are more than two, 
then by any three of them, and must be accompanied by — 

(a) a copy of the advertisement of the intention to apply for the order ; 
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(b) three copies of the draft order and of each of the documents required by 

these Rules to be deposited ; 

(c) a statement as to the proposed gauge and motive power of the railway ; 

(d) a list of the owners, or reputed owners, lessees, or reputed lessees, and 

occupiers on whom notices have been served, and a statement as far as 
can then be made whether iu each case they assent, dissent, or are 
neuter ; 

(c) a list of the county borough district and parish councils in or through any 
part of whose county district or parish any part of the railway is pro- 
posed to be made, and a statement whether or not they have intimated 
assent or dissent to the proposal ; 

(/) a list of the railway, tramway, or canal companies (if any) on whom any 
notice has been served under these Rules, and a statement whether or 
not they have intimated assent or dissent to the proposal ; 

(g) a statement whether any consent of the Board of Agriculture required to 
any grant of land or to the acquisition of any common land proposed to 
be authorised by the draft order has been obtained ; 

(h) a statement whether it is proposed that the Council of any county borough 
or district shall expend or advance any money, and if so, of the nature 
and amount of such expenditure or advance ; 

(i) a statement whether it is proposed to apply to the Treasury for the advance 
of any money, and if so, of the amount of the advance sought ; 

(k) a certificate that a fee of £50 has been paid to the Board of Trade ; 

(I) a certificate in the case of an application by an existing company, that the 
members of the company have assented to the application by such a 
resolution as is required by the Standing Orders of Parliament in the case 
of an application to Parliament by such company. 



General Provisions as to Notices, 

28. Authentication, etc., of notices. — Notices and other such documents 
under these Rules may be in writing or print, or partly in writing and partly in 
print ; and shall be sufficiently authenticated if signed by the clerk of the 
council, or by some principal officer of the company, or by the promoter or any 
two or more of the promoters, on whose behalf the notice or other document is 
served. 

29. Service of notices. — Notices and any other documents required or author- 
ised to be served under these Rules may be served by delivering the same to or 
at the residence of the person to whom they are respectively addressed, or where 
addressed to the owner or occupier of premises by delivering the same or a true 
copy thereof to some person on the premises ; or if there is no person on the pre- 
mises who can be so served, then by fixing the same on some conspicuous part of 
the premises ; they may also be served by post by a prepaid letter, and if served 
by post shall be deemed to have been served at the time when the letter contain- 
ing the same would be delivered in the ordinary course of post, and in proving 
such service it shall be sufficient to prove that the notice or other document was 
properly addressed and put into the post. 

Any notice by these Kules required to be given to the owner or occupier of 
any premises may be addressed by the description of the "owner" or "occupier" 
of the premises (naming them) in respect of which the notice is given without 
further name or description. 



Fees. 

30. Fee payable to Board of Trade. — Before lodging any application with the 
Commissioners a fee of £50 must be paid by the promoters to the Board of Trade, 
by cheque in favour of an Assistant Secretary of the Board of Trade. 
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General, 

31. All communications to the Commissioners should be on foolscap paper and 
written on one side only, and should be addressed to— 

The Secretary, 

Light Railway Commission, 

23 Great George Street, 

London, S.W. 

32. In the case of an application for an amending order, such of the require- 
ments of these Rules as are inapplicable will be dispensed with. 

33. These Rules shall remain in force until modified by the Board of Trade. 

The Board of Trade, COURTENAY BOYLE, 

September 1896. Secretary. 



Schedule. 

Form of Notice to Landowners and others. 

Sir, 

We beg to inform you that application is intended to be made to the 
Light Railway Commissioneis for an order authorising a light railway from 
to , and that the property mentioned in the annexed 

schedule or some part thereof, in which we understand you are interested as 
therein stated, will be required tor the purposes of the said railway, according to 
the line thereof as at present laid out, or may be required to be taken under the 
usual powers of deviation to the extent of yards on either side of the 

said line which will be applied for. 

We also beg to inform you that a plan and section of the said undertaking, 
with a book of reference thereto, have been or will be deposited with the clerks 
of the (specify county and other councils as the case may be) on or before the 
last day of May [or November], and that copies of so much of the said plan and 
section as relates to the (parish) in which your property is situate, with a 
book of reference thereto, have been or will be deposited for public inspection with 
the (clerk of the parish, district, or borough council) on or before the day 

of on which plan your property is designated by the numbers 

set forth in the annexed schedule. 

As we are required to report whether you assent to or dissent from the pro- 
posed undertaking, you will oblige us by writing your answer of assent or dissent 
in the form left herewith, and by stating any objections you may have to your 
property being taken, and returning the same to us with your signature on or 
before the day of next ; and if there snould be any error or 

misdescription in the annexed schedule, we shall feel obliged by your informing 
us thereof at your earliest convenience, that we may correct the same without 
delay. • 

We are, &c, 
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Schedule referred to in the foregoing notice describing the property therein 
alluded to : — 





Parish, 
Township, 
Townland, 
or extra- 
parochial 
Place. 


Number 

on 
Plans. 


Descrip- 
tion. 


Owner. 


Lessee. 


Occupier. 


Property on the 
line of the pro- 
posed work, or 
within the limits 
of the deviation 
intended to be 
applied for. 















I, the undersigned, assent to [dissent from] my property being taken for the 
proposed work [and my objections are that]. 
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APPENDIX X. 

GENERAL ENACTMENTS RELATING TO RAILWAYS REFERRED TO 
IN SECTION 12 (2) OF THE LIGHT RAILWAYS ACT, 1896, AND 
NOT PREVIOUSLY NAMED IN CHAP. XI. 

Carriers Protection Act, 1830 (1 Will. IV. c. 68). 

[This Statute (11 Geo. IV. & 1 Will. IV. c. 68) protects "common carriers for 
" Lire, against the loss of or injury to parcels or packages delivered to them for 
"conveyance or custody, the value and contents of which shall not be declared 
" to them by the owners thereof." Under this Act a common carrier is not liable 
for loss or injury to money, gold, silver, jewellery, banknotes, stamps, title- 
deeds, securities, paintings, glass, china, silks, etc., when the value exceeds 
£10, unless it shall have been declared at the time of delivery, and the increased 
charge accepted by the person receiving such parcel or package. But common 
carriers cannot limit their liability at common law in respect of other goods not 
covered by this Act. Nor does this Statute protect the carrier from any loss 
arising from the felonious act of any servant in his employ ; nor from responsi- 
bility to the owner for loss occasioned by delay, over-sending or mis-sending 
them, or, generally, in any case where the damage complained of is occasioned 
by the carrier's misfeasance. See Chitty's Law of Contracts, Ch. III., edit. 
1876.] 

Conveyance of Mails by Railways, 1837 (1 & 2 Vict. c. 98). 

Regulation of Railways Act, 1840 (3 & 4 Vict. c. 97). 

[This Statute deals with returns to be made by the company, bye-laws, branch 
railways, etc.] 

Regulation of Railways Act, 1844 (7 & 8 Vict. c. 85). 
[Tolls, Board of Trade prosecutions, cheap trains, etc.] 

Documentary Evidence, 1845 (8 & 9 Vict. c. 113). 

Railway Clearing System, 1850 (13 & 14 Vict. c. 33). 

Abandonment and Dissolution of Railways, 1850 (13 & 14 Vict. c. 83). 

Railway and Canal Traffic, 1854 (17 & 18 Vict. c. 31). 

[Traffic facilities, undue preference, through traffic, special contract as to goods 
and animals.] 

Railway Companies Arbitration Act, 1859 (22 & 23 Vict. c. 59). 

Lands Clauses Consolidation Act (Amendment), 1860 (23 & 24 Vict. c. 106). 

Railway Companies Powers, 1864 (27 & 28 Vict. c. 120). 

Railway Companies Securities Act, 1866 (29 & 30 Vict. c. 108). 
[Loan capital account to be kept open to inspection, etc.] 

Lands Clauses Consolidation Act (Amendment), 1869 (32 & 33 Vict, c 18). 

Abandonment of Railways, 1869 (32 & 33 Vict. c. 114). 

Railways (Powers and Construction) Amendment Act, 1870 (33 & 34 Vict. c. 19). 

Railway Rolling-Stock Protection Act, 1872 (35 & 36 Vict. c. 50). 

Railway and Canal Traffic, 1873 (36 & 37 Vict. c. 48). 

Contagious Diseases (Animals), 1878 (41 & 42 Vict. c. 74). 

Commonable Rights (Compensation), 1882 (45 Vict. c. 15). 

Post Office (Parcels), 1882 (45 & 46 Vict. c. 74). 

Railway and Canal Traffic, 1888 (51 & 52 Vict. c. 25). 



SUPPLEMENTARY NOTE ON THE COLONIES. 



There are generally so few obstacles in the way of cheap construc- 
tion and simple methods of working in the Colonies, wherever the 
utmost economy is essential, that light railways are frequently built 
without being specially classed as such. Thus, the office (in London) 
of the Agent-General for Western Australia would probably inform 
an enquirer that the government of that colony have not adopted the 
system of light railways ; and, indeed, a country which has con- 
structed 830 miles of 3 feet 6 inch gauge railway at a cost of not more 
than £4499 per mile may very well do without a separate system of 
still cheaper lines. Data regarding light railway development in 
South Australia may not be directly obtainable from the London 
office, and the cost per mile of railway on both gauges (5 feet 3 inches 
and 3 feet 6 inches) may average as much as £7364, but extensions 
on the broader gauge were actually made on light railway principles 
more than thirty years ago. The cost per mile of railways in Queens- 
land is less, but the government of that colony last year deputed their 
chief engineer to visit and report on light railways in Europe and 
America. The average cost of railways in Victoria is about £12,250 
per mile, and a trial of light railways is being made in one or two of 
the outlying districts. The Mallee extensions in Victoria may not 
individually show a profit, but they act as feeders to main lines, they 
contribute to the general revenue, they have encouraged the settle- 
ment and the cultivation of an increased area, the traffic is growing, 
and their practical success is assured. The cost of railways in New 
South Wales is as much as £14,157 per mile, but lines of the 
" Pioneer" class are now being laid in that colony at a cost of only 
£2019 per mile. In Natal 402 miles of railway on the 3 feet 6 inch 
gauge have cost as much as £15,514 per mile. The cost per mile of 
2253 miles of railway, on the same gauge, in Cape Colony is (quoted 
by the Minister of Railways, New Zealand, 1898, Return No. 15, at) 
£9407. The cost per mile of 2055 miles of railway in New Zealand 
— also on the 3 feet 6 inch gauge — is £7783, according to the latest 
figures ; in this colony there appear to be no light railways, specially 
so-called, other than tramways. 

In Canada, during the warmer season of the year from April to 
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November, waterway communication is open for 2260 miles from the 
mouth of the St Lawrence to Port Arthur. Thence to the Pacific 
railway communication covers an almost equal mileage. In the 
winter months the whole distance must be traversed by railway. 
The paid-up capital on 15,768 miles of completed railway is 
8887,975,020, or £11,263 per mile. The confederation of Canada 
was accomplished in 1867. The construction of the Canadian Pacific 
Railway was commenced in 1877. The Dominion adopted in 1882 
a policy of assisting companies by grants of money and lands under 
rigid restrictions in regard to quality of work. In the East, cash 
subsidies per mile of $1600, $3200, or even $6400 were granted 
under the Railway Subsidy Acts. In the West, the subsidies took 
the form of land grants, and used rails were also given. In 1886 the 
Canadian Pacific Railway was completed. Up to the end of June 
1894 the Dominion Government had assisted the construction of 
other than its own lines to the extent of £2,250,000, the Provincial 
Governments had contributed nearly £6,000,000, and municipalities 
nearly £3,200,000. The railways referred to on page 109 as 
examples of cheap construction on a narrow gauge have long since 
been incorporated in the Grand Trunk Railway and the whole of the 
Canadian railway system is now laid on the 4 feet 8J inch gauge. 



SUPPLEMENTARY NOTE ON THE PROMOTION AND 
WORKING OF LIGHT RAILWAYS. 



(Sectional Discussions and Conclusions relating to Light Kailways re- 
ported in the International Railway Congress Bulletin, vol. ii. 
1897.) 

Contrihutive Traffic (M. de Backer's paper). — Feeder lines serve 
local, public and national interests so largely that they should be 
assisted, if necessary, by corporate bodies. This assistance should, 
preferably, take the form of subscriptions for ordinary shares. The 
great companies should not supply capital to the feeder lines, but 
should pay them a bonus per passenger or per ton. Through book- 
ing of goods is not advised, not only because the expense of through 
service falls mainly on the small line, but also because the latter is 
forced to adopt the rates, classification, regulations, and system of 
accounts which obtain on the big line. The small line requires little 
or no classification, and should be able to apply its own rates (pp. 
822-837).' 

Relaxation of Normal Requirements for Light Railways, — Govern- 
ments are generally recommended to facilitate the construction and 
working of light railways, which, however, must not be allowed to 
compete unfairly with existing lines. Similar facilities should be 
granted to lines of light traffic which form part of main-line systems 
(pp. 840-880). 

Working of Light Railways by Leasing Companies, — As a rule, 
the lessee should provide the rolling-stock, and the terms upon which 
the rolling-stock is to be taken over on the expiry of the lease require 
very careful consideration. There would be less objection to a 
subsidy based on the repayment of actual expenses, if the lessee 
profited by increasing the net receipts, as, e.g., if he were awarded 
pyemia for economies effected on a maximum cost of working. The 
payment of subsidies based on train-mileage is not recommended. It 
would be more satisfactory to allot to the lessee a percentage of the 
gross receipts, with or without a fixed sum in addition, whether or 
not the same coefficient be applied to passenger as to goods receipts, 
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and whether or not there be a special remuneration based on 
passenger-mileage, ton-mileage, or train-mileage (pp. 1031-1079). 

Light Railway Shop*. — No general rule could be laid down regard- 
ing the best position for workshops and running-sheds. The merits 
of one site or another must be considered with reference to the special 
conditions of each case (pp. 1186-1197). 

Brakes for Light Railways. — Here, again, it must be recognised 
that the conditions are too variable to allow of definite conditions 
being formulated as to the special brakes to be used on light railways. 
It is obvious, however, that economy must be the first consideration 
(pp. 1200-1221). 
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Landes group of light railways, 65. 
Legislation, 52. 
Permanent- way, 64, 65. 
Pithiviers-Toury Light Railway, 64. 
Revenue statistics, 56, 63, 65, 227. 
Roads, tramways or light railways 

on, 52, 56, 57, 58, 62, 64, 65. 
Road transport preferred to tramways 

on roads, 62. 
Rolling-stock, 58, 64, 192. 



France— continued, 

Warburton on tramways of the 
Charente Inferieure, 57. 

Working of lines leased, 54, 58. 
Fuel, consumption of, 78, 110, 226. 

Gauge—- © ' 

Africa, South, 116, 117. 

Australia, 111, 112, 115. 

Austria, 90. 

Barry on, 4, 194. 

Barsi Light Railway, 131. 

Belgium, 31. 

Break of, 4, 186, 190, 194, 196. 

Canada, 109. 

Cape, 116. 

Chesney on, 191. 

Choice of, 196. 

Conway-Gordon on, 126, 128, 189. 

Cost as affected by, 177, 196. 

Dimensions depending on, 198. 

Dod on, 193. 

Easingwold, 253. 

European, 175. 

France, 53, 58, 63. 

Fuel consumption in relation to, 226. 

Geneva, 101. 

Germany, 85, 87, 88. 

Great Britain, 167, 175, 193, 253. 

Haulage and, 227. 

Holland, 97, 99. 

Hungary, 93. 

India, 44, 118, 125, 135, 175, 185, 
189 193. 

Ireland, 139, 141, 167, 175. 

Italy, 76, 79. 

Permanent-way and, 182. 

Rolling-stock and, 186, 191, : 218, 
236, 240, 273. - ■ 

Sweden, 102. 

Three Horse-Shoes and Benwick, 255. 

United States, 175. 

Wellington on, 192. 

Wisbech and Upwell, 255. 
Geneva — 

Cantonal control, cost, econotnies, 
fares, gauge, mileage, occupation 
of roads, permanent-way, revenue 
statistics, 100, 101. 
Germany— 

Agriculture and light railways, 88. 

Bavarian light railways, 88. 

Control by Post and Telegraph Depart- 
ment, 85. • • 

Cost, 87, 88, Appendix I. - 

Economies in construction and work- 
ing, 88. 

Financial assistance by State, Pro- 
vinces, and Communes, 85'. . 
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Germany — continued. 
Gauge, 85, 87, 88. 
legislation, 84, 85. 
Revenue statistics, 87, 88. 
Roads, occupation of, 86. 
Goods, general classification of, 13. 
Goods rates. See Ilates and Fares. 
Goods service in England and other 

countries compared, 8, 10, 11, 108. 
Goods stock. See Jlolling-stock. 
Great Britain — 

Agriculture and light railways, 25, 

159, 262, 266, 270, 277, 278. 
Hoard of Trade. See Hoard of Trade. 
Cost, 8. 220, 254, 273, Appendices I. 

and II. 
Economies in construction and work- 
ing, 256, 259, 263-266, 266-272. 
Kasingwold Railway, 1, 253, 266, 268- 

272. 
Financial assistance, 159, 160, 275, 

277. 
Gauge, 167, 175, 193, 253. 
Legislation, 3, 154, 156 - 174, 

Appendices VIII. and X. 
Light Railway Commissioners. See 

Light llailway GoinmissiQwers. 
Light Railways Act. See Light Rail- 
ways Act (1896). 
Light Railways before the Act, 253- 

272. 
Light Railways since, the Act, 272- 

278. 
Maximum rates and charges, 16, 17, 

155, 170. 
Permanent-way, 256, 263, 266, 267. 
Railway and Canal Commissioners, 

16. 
Rates and fares, 9-14, 16, 19, 20, 260, 

269. 
Revenue statistics, 8, 227, 254, 259, 

269, Appendix II. 
Roads, utilisation of, 2, 157, 256, 277. 
Rolling-stock, 10, 107, 236, 256, 268. 
Tramways Act, 3, 157. 
Three Horse-Shoes and Benwick 

(goods) line, 263-267. 
Wisbech and Upwell Tramway, 3, 

157, 255-263. 
Group rates, 14. 



Heezegovinan narrow-gauge railways, 

90. 
Holland — 
Agriculture and navigable canals, 

100. 
Control, comparative freedom from, 
96, 98, 100. 



Holland — anitinued. 

Cost, 97. 

Economies in construction and work* 
ing, 96. 

Financial assistance by State or 
Provinces unusual, 97, 98. 

Gauge, 97, 99. 

Gelderland-Overijssel system, 97. 

Legislation, 96, 98. i - 

Light railways able to take main- 
line wagons, 97. 

Main lines and State, generous treat- 
ment by, 96, 98, 100. 

Permanent-way, 97. 

Revenue statistics, 98. 

Rolling-stock, 97, 99. 

Tramways, or light railways on 
roads, most important develop- 
ment, and classed as road under- 
takings, 99. 

Transhipment necessary between main 
lines and tramways, 99. 

Working of light railways leased by 
private companies to main lines, 
96. 
Hungary. See Austria- Hungary J 



Import rates and British farmers, 18. 
Imports, increase of agricultural, 21. 
Incremental cost of service, 66, 68. - 
India — 
Agriculture and light railways, |128. 
Barsi Light Railway, 130, 248. 
Branch line terms of 1896, 129. 
Control, State, 118, 129. 
Cost, 41, 118, 127, 132, 135, 136, 176, 
178, 185, 201, Appendices I. and ' 
IV. 
Economies in construction and work- 
ing, 126, 128, 213, 226. 
Financial assistance, 119, 129. 
Fuel, consumption of, 226. 
Gauge, 44, 118, 119, 126, 135, 136, 

175, 185, 189, 193. 
Guaranteed railways, 118, 119.' 
Legislation, 120, 129, Appendix VII. 
Maximum and minimum rates and 

fares, 120, 121, 131. 
Permanent-way, 43, 125, 132, 198, 

201. 
Rates and fares, 10, 46, 120, 121, 123, 

130, 131, Appendices V. and VI. * 
Revenue statistics, 45, 119, 132, 227, 

Appendices IV. and V. 
Roads, utilisation of, 122, 126, 127, 

131, 248. 

Rolling-stock, 10, 44, 184-192, 237, 
239, 240, 245, 248. 
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India — continued. 
Standard dimensions, .179, 180-184, 

192, 198, 239, 240. . 
State railway system, 118. 
Steam tramways, 136. 
Interlocking. See Signalling and 

Interlocking. 
Ireland — 
Balfour's Railway Act, beneficial 

effect of lines due lo, 141. 
Baronies not granted power equal to 

their liabilities, 140. 
Cost, 138, 142. 
Financial assistance, 137, 138, 140, 

142. 
Gauge, 139, 141, 167, 175. 
Legislation, 137, 138, 140, 142. 
Railways Act (Ireland) 1896 compared 

with English Act, 142. 
Revenue statistics, 138. 
Tramways Acts, excessive cost of lines 

under, 139. 
Italy — 
Adamoli's official report, 76. 
Agriculture, manufactures, and light 

railways, 81. 
Amoretti on steam tramways, 79. 
Control of light railways as rigid as 

over ordinary railways, 76. 
Control of tramways as light as that 

over ordinary road traffic, 74. 
Cost, 82. 
Economies in construction and 

working, 73, 74, 78, 81. 
Financial assistance, 73, 74. 
Fuel economy, 78. 
Gauge, 76, 79. 
Legislation, 73. 

Light railways and tramways distin- 
guished, 74. 
Main lines, discouragement by, 76. 
Palermo-Corleone Railway, 77. 
Permanent-way, 77, 80. 
Rates and fares, 82. 
Rolling-stock, 77, 81. 
Tramways, or light railways on 

roads, 74, 75, 80. 



Junctions with existing railways, 173. 



Kentish hop growers and South-Eastern 
Railway, 18. 



Land, acquisition of, 26, 31, 43, 64, 
102, 105, 116, 130, 133, 137, 162, 
171, 177, 196, 220, 253. 



Legislation — 
Austria, 89. 
,< Belgium, 28, 31. 
France, 52. * '«...- 

Germany, 84. 
Holland, 96, 98. 
Hungary, 91. 

India, 120, 129, Appendix VII. » 
Ireland, 137, 140, 142. 
Italy, 73. 

Light Railways Acts, 3, 140, 142, 
154, 156, 253, 272, Appendix VH1. 
,- Locomotives on highways, 146, 150. 
Railways Acts, 3, 5, 11, 15, 137, 
140, 142, 154, 162, 195, 220, 263, 
Appendix X. 
Russia, 103. 

Tramways Acts, 3, 137, 157, 255. 
Tramroads, 3, 158. 
Level-crossings, 33, 40, 52, 88, 93, 106, 

202. 
Light Railway Commissioners — 
Appointment, 158. 
Inquiries held locally, 25. 
Powers under Light Railways Act, 

154-174. 
Proceedings, under Light Railways 
Act, 272-278. 
Light Railways Act (1896)— 
Analysis, 156-174. 
Application, rules with respect to, 

Appendix IX. 
Commissioners, appointment of, 158. 
Commissioners, proceedings of, 25, 

272-278. 
Copy, Appendix VII I, 
Summary, 25. 
Light railways as distinguished from 

standard railways, 1, 4, 154. 
Light railways as distinguished from 
tramways, 2, 157, 255, 275. 



Main lines, relations between light 
railways and, 5, 31, 50, 55, 65, 66, 
67, 76, 88, 90, 96, 98, 101, 103, 
130, 140, 172, 173, 228. 

Monopoly, 14, 15. 

Motor cars, 146. 



New South Wales. See Australia* 
New Zealand, 109, 110. 



Packing produce, 19, 20. 

Permanent-way — 
Australia, 111, 113, 114. : > 

Barsi Light Railway, .182. ; ) 
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Permanent-way — continued. 

Belgium, 32, 43. 

Cost of, 178, 182, 200, 220, 257, 265, 
267. 

Dimensions, 19S. 

Easingwold, 266. 

France, 64, 65. 

Gauge and cost of, 182. 

Geneva, 101. 

India, 43, 125, 132, 198, 201. 

Italy, 77, 80. 

New Zealand, 109, 110. 

Portable or "ladder" system of, 1, 
64, 183, 185, 200. 

Sweden, 102. 

Three Horse-Shoes and Ben wick, 263, 
267. 

United States, 106, 108, 109. 

Wisbech and Upwell, 256. 
Portable railways. See Permanent- 
way. 
Prussia, national spirit in, 84. 



Queensland. See Australia. 



Kates and Fares — 

Barsi Light Railway, 131. 

Belgium, 37, 46. 

Cape, 117. 

Continental, 10. 

Easingwold, 269. 

England, 9. 

Geneva, 101. 

Great Eastern, 20. 

Great Western, 19. 

Hungary (average), 96. 

India, 10, 46, 120,131,133, Appendices 
V. (average) and VI. 

Italy, 82. 

London and North-Western, 20. 

London and South -Western, 20. 

Maximum and Minimum, 16, 120, 
131,155, 170. 

United States, 9, 108. 

Wisbech and Upwell, 260. 
Rates based on what traffic can bear, 

12, 69. 
Receipts, gross. See lie venue Statistics. 
Revenue Statistics — 

Australia, 110, 114. 

Barsi Light Railway, 132. 

Belgium, 45, 48. 

Cape, 116. 

Easingwold, 269. 

France, 56, 63, 65, 227. 

Geneva, 101. 

Germany, 87. 



Revenue Statistics — continued. 
Holland, 98. 
Hungary, 96. 
India, 45, 119, 132, 227, Appendices 

IV. and V. 
Ireland, 138, Appendix II. 
Italy, 82. 
, New Zealand, 110. 
Sweden, 102. 

United Kingdom, 8, 227, 254, Ap- 
pendix II. 
United States, 104, 107. 
Wisbech and Upwell, 259. 
Road locomotives, 151. 
Roads, light railways on, 2, 28, 32, 52, 
56, 57, 58, 62, 64, 65, 74, 79, 86, 
89, 98, 100, 127, 157, 180, 196, 
256, 277. 
Road transport as an alternative, 6, 62, 

144-153. 
Rolling-stock — 

Goods, 10, 34, 45, 64, 77, 81, 111, 
116, 186, 191, 199, 219, 236-240, 

242, 245, 247, 250, 251, 256, 268. 
Locomotives, 8, 34, 40, 45, 58, 62, 

77, 81, 101, 110, 111, 116, 182, 

219, 229, 243, 252, 254, 256, 268. 

Passenger, 10, 84, 45, 64, 77, 81. 

101, 107, 111, 116, 186, 286-240, 

243, 245, 247, 250, 251, 256, 268. 
Russia, 103. 



Safety regulations, 156, 169, 208. 
Scotland, application of Light Railways 

Act to, 173, Appendix VIII. 
Signalling and interlocking, 207. 
Solacroup's rule for rates, 12. 
South Africa, 116, 117. 
South Australia. See Australia. 
Speed, restriction of, 52, 74, 75, 84, 

96, 101, 103, 154, 220, 258. 
State aid. See Financial Assistance. 
Stickney on rates, 15. 
Sweden, 101, 
Switzerland. See Geneva, 



Tolls, 11. 

Traction engines, 146, 151. 

Traffic formula. See Formulae deter- 
mining working subsidy of lessees. 

Tramways and tramroads, 8. 

Tramways. See Roads, Light railways 
on. 

Transhipment, 186, 188, 190. 

Treasury advances or loans,. 26, 159, 
Appendix VIII. 
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Undue Preference, 16, 17, 120. 
United States — 

Canals, roads, and railways, 104. 
Cheap construction of pioneer lines, 

105-109. 
Conditions in America and England 

compared, 104-107. 
Economies in construction, 105, 106, 

107,. 109. 
Electrical traction, 109, 234, 235. 
Gauge, 175. 



United States— continued. 
Grants of land a valuable endowment, 

105. 
Permanent-way, 105, 108. 
Private enterprise, 51, 104. 
Bates and fares, 9, 108. 
Revenue statistics, 104, 107. 
Rolling-stock, 10, 107, 108, 191, 199. 



Victoria.. See Australia. 
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Useful Rules and Tables 
for Engineers, &c, . 

Electrical Pocket-Book, 

Electrical Price-Book, 
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•6 OHARLBB OBIFFIN * OO.'S PUBLICATIONS. 

THE DESIGN OF STRUCTURES: 

A Ppaotloal TreatlM on the Building or Bridges, Rooft, 

By S. ANGLIN, C.E., 

Master of Engineering, Royal University of Ireland, late Whitworth Scholar, ftfe 

With very numerous Diagrams, Examples, and Tables. 
Large Crown 8vo. Cloth. 

Second Edition, Revised. 16s, 



The leading features in Mr. Anglin's carefully-planned " Design of Struc- 
tures " may be briefly summarised as follows : — 

1. It supplies the want, long felt among Students of Engineering and 
Architecture, of a concise Text- book on Structures, requiring on the part of 
the reader a knowledge of Elementary Mathematics only. 

2. The subject of Graphic Statics has only of recent years been generally 
applied in this country to determine the Stresses on Framed Structures ; and 
in too many cases this is done without a knowledge of the principles upon 
which the science is founded. In Mr. Anglin's work the system is explained 
from first principles, and the Student will find in it a valuable aid in 
determining the stresses on all irregularly- framed structures. 

3. A large number of Practical Examples, such as occur in the every-day 
experience of the Engineer, are given and carefully worked out, some being 
solved both analytically and graphically, as a guide to the Student 

4. The chapters devoted to the practical side of the subject, the Strength of 
Joints, Punching, Drilling, Rivetting, and other processes connected with the 
manufacture of Bridges, Roofs, and Structural work generally, are the result 
of many years' experience in the bridge-yard ; and the information given 
on this branch of the subject will be found of great value to the practical 
bridge-builder. 



"Students of Engineering will find this Text-Book iNVALVABva."—Arvk£Uct. 

"The author has certainly succeeded in producing a thoroughly practical 
Book."— Builder. 

"We can unhesitatingly recommend this work not only to the Student, as the 
Tbxt-Book on the subject, but also to the professional engineer as an rxcrrdimglt 
valuable book of reference."— Mechanical World. 

"This work can be confidently recommended to engineers. The author has wisely 
chosen to use as little of the higher mathematics as possible, and has thus made his book of 
rbal use to thb practical BNGiNBBR. . . . After careful perusal, we have nothing but 
praise for the work." — Nature. 
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In Large 8vo. Handsome Cloth. 10s. 6d. 

CHEMISTRY FOR ENGINEERS. 

BY 

BERTRAM BLOUNT, and A. G. BLOXAM, 

F.I.C., F.C.S., A.I.C.E., F.I.C., F.C.8., 

Consulting Chemist to the Crown Agents for Consulting Chemist, Head of the Chemistry 

the Colonies. Department, Goldsmiths' Inst., 

New Cross. 



GENERAL CONTENTS.— Introduction— Chemistry of the Chief Materials 
of Construction— Sources of Energy— Chemistry of Steam-raising — Chemis- 
try of Lubrication and Lubricants— Metallurgical Processes used in the 
Winning and Manufacture of Metals. 

" The authors have succeeded beyond all expectation, and have produced a work which 
should give fresh i-owkr to the Engineer and Manufacturer." — The Times. 

"Practical throughout ... an admirable text-book, useful not only to Students, 
but to Engineers and Managers of works in preventing waste and improving procbbsis."— 
Scotsman. 

"A book worthy to take high rank . . . treatment of the subject of gaseous fuel 
particularly good. , . . Water gas and its production clearly worked out. . . . We 
warmly rbcommbnd the work. "— Journal of Gas Lighting. 



For Companion Volume by the same Authors, "Chemistey 

for Manufacturers," see p. 71. 



Works by WALTER R. BROWNE, M.A., M.lNST.C.E., 

Late Fellow of Trinity College, Cambridge. 



THE STUDENT'S MECHANICS: 

An Introduction to the Study of Force and Motion* 

With Diagrams. Crown 8vo, Cloth, 4s. 6d. 

" dear in style and practical in method, 'The Student's Mechanics* is corduJly to 1m 
commended from all points of view. "— A thetueum. 



FOUNDATIONS OF MECHANICS, 

Papers reprinted from the Engineer, In Crown 8vo, is. 



Demy 8vo, with Numerous Illustrations, 9s. 

FUEL AND WATER: 

A Manual for Users of Steam and Water. 

Br Prof. FRANZ SCHWACKHOFER of Vienna, and 
WALTER R. BROWNE, M.A., C.E. 

Grnkral Contents.— Heat and Combustion — Fuel, Varieties of— Firing Ai 
ments : Furnace, Flues, Chimney — The Boiler, Choice of — Varieties — Feed- 
Heaters— Steam Pipes — Water : Composition, Purification — Prevention of Scale, &&, ftc 

" The Section on Heat is one of the best and most lucid erer written."— •Engineer* 
" Cannot fail to be valuable to thousands using steam power." — Railway Engineer. 

LONDON : CHARLES GRIFFIN & CO.. LIMITED, EXETER STREET, STRAND* 



asABLMa ourrur * oo.'a publwatiokm. 



SEWAGE DISPOSAL WORKS: 

A Guide to the Construction of Works for the Prevention of the 
Pollution by Sewage of Rivers and Estuaries. 

BY 

W. SANTO CRIMP, M.Inst.C.K, F.G.S., 

Late A wiiti nt-Engineer, London County Council. 

With Tables, Illustrations in the Text, and 37 Lithographic Plato. Medium 

8vo. Handsome Cloth. 

Second Edition, Revised and Enlarged. 30*. 



PART L— Introductory. 



Introduction. 

Details of River Pollutions and Recommenda- 
tions of Various Commissions. 
Hourly and Daily Flow of Sewage. 
The Pail System as Affecting Sewage. 
The Separation of Rain-water from the Sewage 



Settling Tanks. 

Chemical Processes. 

The Disposal of Sewage-sludge 

The Preparation of Land lor Sewage 

posaL 
Table of Sewage Fara* Management. 



PART II.— Sewage Disposal Works in Operation— Their 
Construction, Maintenance, and Cost. 

Illustrated by Plates showing the General Plan and Arrangement adopted 

in each District 



Map of the LONDON Sewage System. 

Crossness Outfall. 

Barking Outfall. 

Don caster Irrigation Farm. 

Beddington Irrigation Farm, Borough of 
Croydon. 

Bedford Sewage Farm Irrigation. _ 

Dewsbury and Hitchin Intermittent Fil- 
tration. 

Merton, Croydon Rural Sanitary Authority. 

Swanwick, Derbyshire. 

The Ealing Sewage Works. 

Ouswick. 

.Kingston-on-Thames, A.B.C Pro ces s. 

SeJford Sewage Works. 



Bradford, Precipitation. 

New Maiden, Chemical Treatment and 

Small Filters. 
Friern Basnet. 

Acton, Ferozone and Polarite Process. 
Ilferd, Chadwell, and Dageaham Works, 
Coventry. 
Wimbledon. 
Birmingham. 
Margate. 
Portsmouth. 

BERLIN Sewage Farms. 
Sewage Precipitation Works, Dortmund 

(Germany). 
Treatment of Sewage by Electrolysis. 



%* From the fact of the Author's having, for some years, had charge of the Mans 
Drainage Works of the Northern Section of the Metropolis, the chapter on London will be 
-found to contain many important details which would not otherwise have been available. 

" All persons interested in Sanitary Science owe a debt of gratitude to Mr. Crimp. ... 
His work will be especially useful to Sanitary Authorities and their advisers . . • 
■msnbntly practical and usrpul . . . gives plans and descriptions of many or T*« 
most important sbwagb works of England . . . with very valuable information as ts> 
4k* cost of construction and working of each. . . . The carefully-prepared drawings 
■sk efan easy comparison between the different systems."— Lancet, 



"Probably the most complbtb and best treatise on the subject which has 
oar language- . . Will prove of the greatest use to all who have the 

Disposal to mce." — Edinburgh Medical Journal. 
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Works by BRYAN DONKIN, M.lnst.C.E., M.InsUfeeh.E., &e. 



GAS, OIL, AND AIR ENGINES: 

A Practical Text -Book on Internal Combustion Motors 

without Boiler. 

By BRYAN DONKIN, M.Inst.C.E., M.Inst.Mech.E. 

Second Edition, Revised throughout and Enlarged. With numerous 
additional Illustrations. Large 8vo, Handsome Cloth. 25s. 

Gknbral Contents.— Gas Engines :— General Description— History and Develop- 
ment — British, French, and German Gas Engines — Gas Production for Motive Power — 
Theory of the Gas Engine — Chemical Composition of Gas in Gas Engines— Utilisation of 
Heat — Explosion and Combustion. Oil Motors: — History and Development — Various 
Types— Priest man's and other Oil Engines. Hot-Air Engines :— History and Develop- 
ment — Various Types : Stirling's, Ericssons, &c, &c. 

"The best book now published on Gas, Oil, and Air Engines. . . . Will be of 
very great interest to the numerous practical engineers who have to make themselves 
familiar with the motor of the day. . . . Mr. Donkin has the advantage of long 
practical experience, combined with high scientific and experimental knowledge, 
and an accurate perception of the requirements of Engineers." — The Engineer. 

"We heartily kbcommbnd Mr. Don kin's work. ... A monument of careful 
labour. . . . Luminous and comprehensive." — Journal of Gas Lighting. 
ii A thoroughly reliable and exhaustive Treatise." — Engineering. 



In Quarto, Handsome Cloth. With Numerous Plates. 25s. 

STEAM BOILERS: LAND AND MARINE 

(The Heat Efficiency of). 

With many Tests and Experiments on different Types of 

Boilers, as to the Heating Value of Fuels, &c, with 

Analyses of Gases and Amount of Evaporation, 

and Suggestions for the Testing of Boilers. 

By BRYAN DONKIN, M.Inst.C.E. 

General Contents. — Classification of different Types of Boilers — 
425 Experiments on English and Foreign Boilers with their Heat Efficiencies 
shown in Fifty Tables— Fire Grates of Various Types — Mechanical Stokers — 
Combustion of Fuel in Boilers — Transmission of Heat through Boiler Plates, 
and their Temperature — Feed Water Heaters, Superheaters, Feed Pumps, 
&c. — Smoke and its Prevention — Instruments used in Testing Boilers — 
Marine and Locomotive Boilers — Fuel Testing Stations — Discussion of the 
Trials and Conclusions — On the Choice of a Boiler, and Testing of Land, 
Marine, and Locomotive Boilers — Appendices — Bibliography — Index. 

With Plates illustrating Progress made during the present Century y 

and the best Modern Practice, 
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A work of reference at present unique. Will give an answer to almost any 
question connected with the performance of boilert that it is possible to ask." — Enameer. 

"Probably the most exhaustive resume* that has evr been collected. A practical 
book by a thoroughly practical man."— Iron and Coal Trades Review. 
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an 0HAMLM8 QMIFFIN s 00/8 PUBLICATIONS. 

Second Edition, Revised. Royal %oo. With n umerous Illustrations and 
13 Lithographic Plata. Handsome Cloth. Price 30/. 

BRIDGE-CONSTRUCTION 

(A PRACTICAL TREATISE ON) : 

Being a Text-Book on the Construction of Bridges in 

Iron and SteeL 

FOR THE USE OF STUDENTS, DRAUGHTSMEN, AND ENGINEERS. 
By T. CLAXTON FIDLER, M.Inst.GK, 

Prof, of Engineering, University College, Dundee. 



GENERAL CONTENTS. 



Part I. — Elementary Statics: — Definitions — The Opposition and 
Balance of Forces — Bending Strain — The Graphic Representation of Bending 
Moments. 

Part II. — General Principles of Bridge-Construction: — The 
Comparative Anatomy of Bridges — Combined or Composite Bridges — 
Theoretical Weight of Bridges— On Deflection, or the Curve of a Bended 
Girder — Continuous Girders. 

Part III. — The Strength of Materials : —Theoretical Strength of 
Columns — Design and Construction of Struts — Strength and Construction of 
Ties — Working Strength of Iron and Steel, and the Working Stress in 
Bridges — Wohler's Experiments. 

Part IV. — The Design of Bridges in Detail:— The Load on 
Bridges — Calculation of Stresses due to the Movable Load — Parallel Girders — 
Direct Calculation of the Weight of Metal — Parabolic Girders, Polygonal 
Trusses, and Curved Girders — Suspension Bridges and Arches : Flexible 
Construction — Rigid Construction — Bowstring Girders used as Arches or as 
Suspension Bridges — Rigid Arched Ribs or Suspension Ribs — Continuous 
Girders and Cantilever Bridges — The Niagara Bridge — The Forth Bridge — 
Wind- Pressure and Wind- Bracing : Modern Experiments. 

"Mr. Fidler's success arises from the combination of experience and 
simplicity of treatment displayed on every page. . . . Theory is kept in 
subordination to Practice, ana his book is, therefore, as useful to girder-makest 
as to students of Bridge Construction." — The Architect. 

" Of late years the American treatises on Practical and Applied Mechanics 
have taken the lead . . . since the opening up of a vast continent has 
given the American engineer a number of new bridge -problems to solve 
. . . but we look to the present Treatise on Bridge-Construction, and 
the Forth Bridge, to bring us to the front again." — Engineer. 

'* One of the very best recent works on the Strength of Materials and its 
application to Bridge-Construction. . . Well repays a careful Study." — 
Engineering. 

"An indispensable handbook for the practical Engineer."— Nature. 

LONDON : CHARLES GRIFFIN & CO.. LIMITED. EXETER STREET, STRAND. 
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Fourth Edition. Folio, strongly half-bound, 21/. 

TRAVERSE TABLES: 

Computed to Four Places of Decimals for every Minute 

of Angle up to 100 of Distance. 

For the use of Surveyors and Engineers. 

BY 

RICHARD LLOYD GURDEN, 

Authorised Surveyor for the Governments of New South Wales and 

Victoria. 

* # * Published with the Concurrence of the Surveyors- General for New South 

Wales and Victoria, 

** Those who have experience in exact Survey- work will best know how to appreciate 
the enormous amount of labour represented by this valuable book. The computations 
enable the user to ascertain the sines and cosines for a distance of twelve miles to within 
half an inch, and this by rbperencb to but Onb Table, in place ot the usual Fifteen 
minute computations required. This alone is evidence of the assistance which the Tables 
ensure to every user, and as every Surveyor in active practice has felt the want of such 
assistance fkw knowing of their publication will remain without them."' 

— Engineer.. 



In Large 8vo. With Numerous Illustrations. Price 7s, 6d. 

VALVES AND VALVE-GEARING: 

INCLUDING THE CORLISS VALVE AND 

TRIP GEARS. 

BY 

CHARLES HURST, Practical Draughtsman. 

" Concise explanations illustrated by 115 very clear diagrams and drawings and 4 folding' 
plates . . . the book fulfils a valuable function."— Athenceum. 

"Mr. Hurst's valves and valve-gearing will prove a very valuable aid, and tend to the 
production of Engines of scientific design and economical working. . . . Will be largely 
sought after by Students and Designers."— Marine Engineer. 

14 Useful and thoroughly practical. Will undoubtedly be fonnd of orxat value to 
all concerned with tbe design of Valve-gearing."— Mechanical World. 

" Almost every type of valve and its gearing is clearly set forth, and illustrated in 
each a way as to be readily understood and practically applied by either the Engineer, 
Draughtsman, or Student. . . . Should prove both useful and valuable to all Engineers 
seeking for reliable and clear information on the subject. Its moderate price brings it 
within the reach oi alL" — Industries ana Iron. 

" Mr. Hurst's work is admirably suited to the needs of the practical mechanic . . . 
It is free from any eU borate theoretical discussion*, and the explanations of the various 
types of valve-gear are accompanied by diagrams which render them easily understood." 
— The Scientific American. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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WORKS BY 

ANDREW JAMIESON, M.Inst.C.E., M.I.E.E., F.R.SJE^ 

Formerly Professor of Electrical Engineering, The Glasgow mnd West of 

Technical College. 



PROFESSOR JAMIESON'S ADVANCED MANUALS. 

In Large Crown %vo. Fully Illustrated. 

1. STEAM AND STEAM-ENGINES (A Text-Book on). 

For the Use of Students preparing for Competitive Examination!. 
With over 200 Illustrations, Folding Plates, and Examination Papers. 
Twelfth Edition. Revised and Enlarged, 8/6. 



"Professor Jamieson fascinates the reader by his clearness of comcxptiom 
simplicity of bxi'kession. His treatment recalls the lecturing of Faraday.** — Atheneeum* 

"The Best Book yet published for the use of Students."— Engineer. 

"Undoubtedly the most valuable and most complbtb Hand-book on tha Mujact 
that now exists." — Marine Engineer. 

2. MAGNETISM AND ELECTRICITY (An Advanced Text- 

Book on). Specially arranged for Advanced and " Honours " Students. 
By Prof. Jamieson, assisted by David Robertson, Jr., B.Sc. 

3. APPLIED MECHANICS (An Advanced Text-Book on). 

Vol. I. — Comprising Part I.: The Principle of Work and its applica- 
tions ; Part II. : Gearing. Price 7s. 6d. Third Edition. 

"Fully maintains the reputation of the Author— more we cannot •ay.**— Prmct. 
Engineer. 

Vol. II. — Comprising Parts III. to VI. : Motion and Energy; Graphic 
Statics; Strength of Materials; Hydraulics and Hydraulic Machinery. 
Second Edition. 8s. 6d. 

"Well and lucidly wkittbn."— The Engineer. 



PROFESSOR JAMIESON'S INTRODUCTORY MANUALS. 

With numerous Illlustrations and Examination Papers. 

1. STEAM AND THE STEAM-ENGINE (Elementary Text- 
Book on). For First- Year Students. Sixth Edition. 3/6. 

" Quite the right sort of book."— Engineer. 

" Should be in the hands of every engineering apprentice." — Practical Engineer. 

2. MAGNETISM AND ELECTRICITY (Elementary Text- 
Book on). For First-Year Students. Fourth Edition. 3/6. 

e.*— Scat 



*' A capital text-book . . . The diagrams are an important feature. 

"A thoroughly trustworthy Text-book. . . . Arrangement as good at weU 
can be. . . . Diagrams are also excellent. . . . The subject throughout treated as aa 
essentially practical one, and very clear instructions given." — Nature. 

3. APPLIED MECHANICS (Elementary Text-Book on). 

Specially arranged for First- Year Students. Third Edition, 
and Enlarged. 3/6. 

" Nothing is taken for granted. . . . The work has very high QUALITO*, 
may be condensed into the one word * clear.' " — Science and Art. 



A POCKET-BOOK of ELECTRICAL RULES and TABLES. 

FOR THE USE OF ELECTRICIANS AND ENGINEERS. 
Pocket Size. Leather, 8s. 6d. Thirteenth Edition. Seep. 43. 
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Third Edition. Very fully Illustrated. Cloth, 4a. ML 

STEAM ~ BOILERS: 

THEIR DEFECTS, MANAGEMENT, AND CONSTRUCTION. 

By R. D. MUNRO, 

Chief Engineer of the Scottish Boiler Insurance and Engine Inspection Company. 

General Contents. — I. Explosions caused (1) by Overheating of 
Plates — (2) By Defective and Overloaded Safety Valves — (3) By Corrosion, 
Internal or External — (4) By Defective Design and Construction (Unsup- 
ported Flue Tubes ; Unstrengthened Manholes ; Defective Staying ; Strength 
of Rivetted Joints; Factor of Safety) — II. Construction of Vertical 
Boilers : Shells — Crown Plates and Uptake Tubes — Man-Holes, Mud- 
Holes, and Fire- Holes— Fireboxes — Mountings — Management — Cleaning — 
Table of Bursting Pressures of Steel Boilers — Table of Rivetted Joints — 
Specifications and Drawings of Lancashire Boiler for Working Pressures (a) 
So lbs. ; {b) 200 lbs. per square inch respectively. 

This work contains information of the first importance to every user of 
Steam-power. It is a practical work written for practical men, the 
language and rules being throughout of the simplest nature. 

" A valuable companion for workmen and engineers engaged about Steam 
Boilers, ought to be carefully studied, and always at hand."— Coll. Guardiam. 

"The book is very useful, especially to steam users, artisans, and 
young engineers." — Engineer. 



By the same Author. 

KITCHEN BOILER EXPLOSIONS: Why 

they Occur, and How to Prevent their Occurrence. A Practical Hand- 
book based on Actual Experiment. With Diagrams and Coloured Plate, 
Price 3s. 



NYSTROM'S POCKET-BOOK OF MECHANICS 

AND ENGINEERING. Revised and Corrected by W. Dknnis Marks, 
Ph.B., C.E. (yale s.s.s.), Whitney Professor of Dynamical Engineering, 
University of Pennsylvania. Pocket Site. Leather, 15& Twenty- 
first Edition, Revised and greatly enlarged. 
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Large 8vo., Handsome Cloth. With numerous Plates reduced from 
Working Drawings and 280 Illustrations in the Text. 21s. 

A MANUAL OF 

LOCOMOTIVE ENGINEERINGS 

A Practical Text-Book for the Use of Engine Builders, 

Designers and Draughtsmen, Railway 

Engineers, and Students. 

BY 

WILLIAM FRANK PETTIGREW, M.Inst.C.E. 

With a Section on American and Continental Engineer. 

By ALBERT F. RAVENSHEAR, B.Sc, 

Of Her Majesty's Patent Office. 

Contents. — Historical Introduction, 1763-1863. — Modern Locomotives: Simple.— 
Modern Locomotives: Compound. Primary Consideration in Locomotive Design.— 
Cylinders, Steam Chests, and Stuffing Boxes.— Pistons, Piston Hods, Crossheads, and 
•Slide Bare— Connecting and Coupling Bods.— Wheels and Axles, Axle Boxes, Hornblocka, 
and Bearing Springs.— Balancing.— Valve Gear.— Slide Valves and Valve Gear Details. — 
Framing, Bogies and Axle Trucks, Radial Axle Boxes.— Boilers.— Smokebox. Blast Pipe, 
Firebox Fittings.— Boiler Mountings.— Tenders. - Railway Brakes.— Lubrication.— Con- 
sumption of Fuel, Evaporation and Engine Kfflciency. — American Locomotives — Con- 
tinental Locomotives. — Repairs, Running, Inspection, and Renewals. — Three Appendices. 
—Index. 

" We recommend the book as TnoRon.HLY practical in itH character, and meriting ▲ 
place in any collection of . . . workn on Locomotive Engineering."— Railway Newt. 

'■The woik contains all that can be lkaknt from a book upon puch a subject. It 
will at once rank as thk standard work upon this important subject."— Railway Aiagaxint. 



Large Crown 8vo. With numerous Illustrations. 6s. 

ENGINE-ROOM PRACTICE ; 

A Handbook for Engineers and Officers in the Royal Navy 

and Mercantile Marine, Including the Management 

of the Main and Auxiliary Engines on 

Board Ship. 

By JOHN G. LIVERSIDGE, 

Engineer, R.N., A.M.I.C.E., Instructor in Applied Mechanics at the Royal Naval 

College, Greenwich. 

Contents.— General Description of Marine Machinery.— The Conditions of Service and 
Duties of Engineers of the Royal Navy —Entry and Conditions of Service of Engineers of 
the Leading S.S. Companies.— Raising Steam— Duties or a Steaming Watch on Engines 
and Boilers.— Shutting off Steam.— Harbour Duties and Watches — Adjustments and 
Repairs of Engines.— Preservation and Kepairs of "Tank" Boilers.— The Hull and its 
Fittings.— Cleaning and Painting Machinery —Reciprocating Pumps, Feed Heaters, and 
Automatic Feed -Water Regulators. — Evaporators. — Steam Boats. — Electric Light 
Machinery.— Hydraulic Machinery.— Air-Compressing Pumps— Refrigerating Machines. 
—Machinery of Destroyers.— The Management of Water- Tube Boilers.— Regulations for 
Entry of Assistant Engineers, R.N.— Questions given in Examinations for Promotion of 
Engineers, R.N.— Regulations respecting Board of Trade Examinations for Engineers, fto. • 

" The contents cannot fail to be appreciated." — The Steamship. 

"This VERY USEFUL BOOK. . . . ILLUSTRATIONS are O I GREAT IMPORTANCE in a WOrfc 

of this kind, and it is satisfactory to find that special attention has been given in this- 
respect."— Engineers' Gazette. 
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WORKS BY 

W. J. MAGQUORN RANKINE, LL.D., F.R.S., 

Late Regius Professor of Civil Engineering in the University of Glasgow. 

THOROUGHLY REVISED BY 

W. J. MIL LAB, C.B., 

Late Secretary to the institute of Engineers and Shipbuilders in Scotland. 



I. A MANUAL OF APPLIED MECHANICS : 

Comprising the Principles of Statics and Cinematics, and Theory of 
Structures, Mechanism, and Machines. With Numerous Diagram*. 
Crown 8vo, cloth, 12s. 6d. Fifteenth Edition. 



II. A MANUAL OF CIVIL ENGINEERING : 

Comprising Engineering Surveys, Earthwork, Foundations, Masonry, Car- 
pentry, Metal Work, Roads, Railways, Canals, Rivers, Waterworks, 
Harbours, &c. With Numerous Tables and Illustrations. Crown 8vo t 
cloth, 16s. Twentieth Edition. 



III. A MANUAL OF MACHINERY AND MILLWORK : 

Comprising the Geometry, Motions, Work, Strength, Construction, and 
Objects of Machines, &c. Illustrated with nearly 300 Woodcuts. 
Crown 8vo, cloth, 12s. 6d. Seventh Edition. 



IV. A MANUAL OF THE STEAM-ENGINE AND OTHER 

PRIME MOVERS : 

With a Section on Gas, Oil, and Air Engines. By Bryan Don kin, 
M.Iust.C.E. With Folding Plates and Numerous Illustrations. 
Crown 8vo, cloth, 12s. 6d. Fourteenth Edition. 

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, 8TRAND. 
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Pbot. Rankine's Wobjes— ( Comtitmtd). 

V. USEFUL RULES AND TABLES : 

For Architects, Builders, Engineers, Founders, Mechanics, Shipbuilders, 
Surveyors, &c. \V ith Appendix for the use of Electrical Enoinxbis. 
By Professor Jamiksojt, F.R.S.E. Seventh Edition. 10s. 6d. 



VI. A MECHANICAL TEXT-BOOK : 

A Practical and Simple Introduction to the Study of Mechanics. By 
Professor Kan kink and E. F. Bamber, C.E. With Numerous Dloa- 
trations. Crown 8vo, cloth, 9s. Fourth Edition. 

%* The " Mxchanical Tkxt-Book " wcu designed by Professor 
•ucnOM to the above Series of MmnuaU. 



VII. MISCELLANEOUS SCIENTIFIC PAPERS. 

Royal 8vo. Cloth, 31s. 6d. 

Part I. Papers relating to Temperature, Elasticity, and Expansion of 
Vapours, Liquids, and Solids. Part II. Papers on Energy and its Trans- 
formations. Part III. Papers on Wave-Forms, Propulsion of Vessels, &e. 

With Memoir by Professor Tait, M.A. Edited by W. J. Millar, C.E. 
With fine Portrait on Steel, Plates, and Diagrams. 

" No more enduring Memorial of Professor Rankine could be devised than the publicar 

of thete papers in an accessible form. . . . The Collection is most valuable em 

t of the nature of his discoveries, and the beauty and completeness of his 

. . The Volume exceeds in importance any work in the same department 

oar time." — Architect. 



SHELTON-BEY (W. Vincent, Foreman to the 

Imperial Ottoman Gun Factories, Constantinople) : 

THE MECHANIC'S GUIDE : A Hand-Book for Engineers 
Artisans. With Copious Tables and Valuable Recipes for Practical Use 
Illustrated. Second Edition. Crown 8vo. Cloth, 7/6. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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8JEC0JVD JEDITIOJV, Bevised and' Enlarged. 
In Large 8vo, Handsome cloth, 34s. 

HYDRAULIC POWER 



AND 



HYDRAULIC MACHINERY. 

BT 

HENRY ROBINSON, M. Inst. C.E, F.GS. 

VBLLOW OF KING'S COLLKGK, LONDON \ PROF. OP CIVIL BNGINBMUN6, 

KING'S COLLKGK, BTC, ETC. 

TOitb numerous xmoofccute, aitf> Sijt^nine platen 



General Contents. 

Discharge through Orifices — Gauging Water by Weirs — Flow of Watei 
through Pipes — The Accumulator — The Flow of Solids — Hydraulic Presses- 
and Lifts — Cyclone Hydraulic Baling Press — Anderton Hydraulic Lift — 
Hydraulic Hoists (Lifts) — The Otis Elevator — Mersey Railway Lilts — City 
and South London Railway Lifts — North Hudson County Railway Elevator- 
Lifts for Subways — Hydraulic Ram — Pearsall's Hydraulic Engine — Pumping* 
Engines — Three- Cylinder Engines — Brotherhood Engine — Rigg's Hydraulic 
Engine — Hydraulic Capstans — Hydraulic Traversers — Movable Jigger Hoist — 
Hydraulic Waggon Drop — Hydraulic Jack — Duckham's Weighing Machine — 
Shop Tools — Tweddell s Hydraulic Rivetter — Hydraulic Joggling Press — 
Tweddell's Punching and Shearing Machine — Flanging Machine — Hydraulic 
Centre Crane — Wrightson's Balance Crane— Hydraulic Power at the Forth 
Bridge — Cranes — Hydraulic Coal-Discharging Machines — Hydraulic Drill— 
Hydraulic Manhole Cutter — Hydraulic Drill at St. Gothard Tunnel — Motors 
with Variable Power — Hydraulic Machinery on Board Ship — Hydraulic Points 
and Crossings — Hydraulic Pile Driver — Hydraulic Pile Screwing Apparatus — 
Hydraulic Excavator — Ball's Pump Dredger — Hydraulic Power applied to 
Bridges — Dock-gate Machinery — Hydraulic Brake — Hydraulic Power applied 
to Gunnery — Centrifugal Pumps — Water Wheels — Turbines — Jet Propulsion — 
The Gerard- Barre* Hydraulic Railway — Greathead's Injector Hydrant — SnelTa 
Hydraulic Transport System — Greathead's Shield — Grain Elevator at Frank- 
fort — Packing — Power Co-operation — Hull Hydraulic Power Company- 
London Hydraulic Power Company — Birmingham Hydraulic Power System 
— Niagara Falls — Cost of Hydraulic Power — M eters — Schttnheyder's Pressure 
Regulator — Deacon's Waste- Water Meter. 

" A Book of great Professional Usefulness."— /rv*. 

%* The Second Edition of the above important work has been thoroughly reviled and 
brought up to date. Many new full-page Plates have been added— the number being 
increased from 43 in the First Edition to 69 in the present 
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Royal Boo, Handsome Cloth, 268. 

THE STABILITY OF SHIPS. 

BY 

SIR EDWARD J. REED, K.C.B., F.R.S., M.P., 

OUGHT OF THE IMPERIAL ORDERS OP ST. STANILAUS OP RUSSIA ; FRANCIS JOSEPH OP 

AUSTRIA ; MEDJIDIE OP TURKEY ; AND RISING SUN OP JAPAN ; V1CS- 

PRESIDBNT OP THE INSTITUTION OP NAVAL ARCHITECTS. 

With numerous Illustrations and Tables. 

This work has been written for the purpose of placing in the hands of Naval Constructors, 
Shipbuilders, Officers of the Royal and Mercantile Marines, and all Students of Naval Science, 
a complete Treatise upon the Stability of Ships, and is the only work in the English 
Language dealing exhaustively with the subject. 

In order to render the work complete for the purposes of the Shipbuilder, whether at 
feome or abroad, the Methods of Calculation introduced by Mr. F. K. Barnes. Mr. Gray, 
M. Rebch, M. Daymard, and Mr. Benjamin, are all given separately, illustrated taw 
Tables and worked-out examples. The book contains more than 200 Diagrams, and w 
illustrated by a large number of actual cases, derived from ships of all descriptions, but 
especially from ships of the Mercantile Marine. 

The work will thus be found to constitute the most comprehensive and exhaustive 
hitherto presented to the Profession on the Science of the Stability op Ships. 



" Sir Edward Reeds ' Stability op Ships ' is invaluable. In it the Student, new 
to the subject, will find the path prepared for him, and all difficulties explained with the 
utmost care and accuracy ; the Ship-draughtsman will find all the methods of calculation at 
present in use fully explained and illustrated, and accompanied by the Tables and Forms 
employed ; the Shipowner will find the variations in the Stability of Ships due to differences 
in forms and dimensions fully discussed, and the devices by which the state of his ships under 
all conditions may be graphically represented and easily understood ; the Naval Architect 
will find brought together and ready to his hand, a mass of information which he would other- 
wise have to seek in an almost endless variety of publications, and some of which he would 
possibly not be able to obtain at all elsewhere." — Steamship. 

" This important and valuable work . . . cannot be too highly recommended to 
all connected with shipping interests." — Iron. 

" This very important treatise, . . . the most intelligible, instructive, and 
complete that has ever appeared." — Nature. 

"The volume is an essential one for the shipbuilding profession.'*— Westminster 
Review. 



COMPANION-WORK. 



THE DESIGN AND CONSTRUCTION OF SHIPS. 

By JOHN HARVARD BILES, M.Inst.N.A., 

Professor of Naval Architecture in the University of Glasgow. 

In Preparation. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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Fourteenth Edition, Revised. Frloe 21a. 

Demy 8vo y Cloth. With Numerous Illustrations, reduced from 

Working Drawings. 

A MANUAL OF 

MARINE ENGINEERING: 

COMPRISING THE DESIGNING, CONSTRUCTION, AND 
WORKING OF MARINE MACHINERY. 

By A. E. SEAT ON, M. Inst. C. E., M. Inst. Meeh. E. f 

M.Inst.N.A. 



GENERAL CONTENTS. 

Part I.— Principles of Marine dilations for Cylinders, 



Propulsion. 

Part II.— Principles of Steam 
Engineering:. 

Part III. —Details of Marine 
Engines : Design and Cal- 



Pistons, Valves, Expansion 
Valves, &c. 

Part IV.— Propellers. 

Part V.— Boilers. 

Part VI.— Miscellaneous. 



*«* This Edition includes a Chapter on Water - Tube Boilers, with Illustra- 
tions of the leading Types and the Revised Rules of the Bureau Veritas. 



" In the three-fold capacity of enabling a Student to learn how to design, construct, 
and work a Marine Steam- Engine. Mr. Seaton's Manual has no wtal. w — Time*. 

" The important subject of Marine Engineering is here treated with the thorough- 
ness that it requires. No department has escaped attention. . . . Gives the 
results of much close study and practical work." — Engineering. 

" By far the best Manual in existence. . . . Gives a complete account of the 
methods of solving, with the utmost possible economy, the problems before the Marine 
Engineer."— Athenceum. 

"The Student, Draughtsman, and Engineer will find this work the MOOT valuable 
H andbook of Reference on the Marine Engine now in existence." — Marine Engit 



Fifth Edition, Thoroughly Revised. With two New Diagrams and 
Numerous Additions. Pocket-Size, Leather. 8s. 6d. 

A POCKET-BOOK OP 

MARINE ENGINEERING RULES AND TABLES, 

FOR THE USE OF 

Marine Engineers, Naval Architects, Designers, Draughtsmen* 

Superintendents and Others. 

BY 

A. E. SEATON, M.I.O.E., M.LMech.K, M.I.N.A., 

AND 

H. M. ROUNTHWAITE, M.LMech.E., M.LN.A. 

"Admirably fulfils its purpose." — Marine Engineer. 



LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, 8IRAND. 

2 



*o OHARLW& OMimN * OO.'S PUBLICATIONS. 

WORKS BT PROF. ROBERT H. SMITH, Assoc. M.I.C.E., 

M.LM.E., M.LE1.E., M.LMin.K, Whit Sch., M.Ord.MeiJL 

THE CALCULUS FOR ENGINEERS 

AND PHYSICISTS, 

Applied to Technical Problems. 

WITH EXTENSIVE 

CLASSIFIED REFERENCE LIST OF INTEGRALS. 
By PROF. ROBERT H. SMITH. 

ASSISTED BY 

R. F. MUIRHEAD, M.A., B.Sc., 

Formerly Clark Fellow of Glasgow University, and Lecturer on Mathematics at 

Mason College. 

In Crown 8vo, extra, with Diagrams and Folding-Plate, 8s. 6cL 

" Prop. B. H. Smith's book -will be serviceable in rendering a hard road ab bast ab pbacyic- 
ablb for the non-mathematical Student and Engineer."— Athenaeum. 

" Interesting diagrams, -with practical illustrations of actual occurrence, are to be found here 
in abundance. Thb vbby complete classified referekcr tablb will prove very useful 1b 
saving the time of those who want an integral in a hurry."— The Engineer. 



MEASUREMENT CONVERSIONS 

(English and French): 

28 GRAPHIC TABLES OR DIAGRAMS. 

Showing at a glance the Mutual Conversion of Measurements 

in Different Units 

Of Lengths, Areas, Volumes, Weights, Stresses, Densities, Quantities 
of Work, Horse Powers, Temperatures, Ac. 

For the use of Engineers, Surveyors, Architects, and Contractors. 

In 4to, Boards. 7s. 6d. 



\* Prof. Smith's Conversion-Tables form the most unique and com- 
prehensive collection ever placed before the profession. By their use muek 
time and labour will be saved, and the chances of error in calculation 
diminished. It is believed that henceforth no Engineer's Office will be 
considered complete without them. 

" The work is ihtaluablb."— OdUiery Gvardtan. 

" Ought to be in every office where even occasional conversions are required. . . . Prof* 
Bmith's Tables form very excbllebt chbcks on results."— Electrical Review. 

" Prof. Smith deserves the hearty thanks, not only of the Ekgibbbb, but of the Com mbbozak 
World, for having smoothed the way for the adoption of the Metric System of Mbabuhsmbb*,, 
a subject which is now assuming great importance as a factor in maintaining our hold upoBt 
vobbign trade."— The Machinery Market. 

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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In Large 8vo. Handsome Cloth. With Plates and Illustrations. 16s. 

LIGHT RAILWAYS 

AT HOME AND ABROAD. 

By WILLIAM HENRY COLE, M.Inst.C.E., 

Late Deputy-Manager, North-Western Railway, India. 

Contents.— Discussion of the Term "Light Railways."— English Railways, 
Rates, and Farmers. — Light Railways in Belgium, France,. Italy, other 
European Countries, America and the Colonies, India, Ireland. — Road Trans- 
port as an alternative. — The Light Railways Act, 1896. --The Question of 
Gauge. — Construction and Working. — Locomotives and Rolling-Stock. — Light 
Railways in England, Scotland, and Wales. — Appendices and Index. 

"Mr. W. H. Cole has brought together ... a large amount of valuable informa- 
tion . . . hitherto practically inaccessible to the ordinary reader.' 1 — Times. 

" Therb could be no better book of first reference on its subject. All claaaei of 
Engineers will welcome its appearance." — Scotsman. 



Third Edition, Revised and Enlarged. Pocket-Size, Leather, 12*. Bd.; also Larger Sin for 

Office Use, Cloth, Us. 6d\ 

Boilers, Marine and Land: 

THEIR CONSTRUCTION AND STRENGTH. 

A Handbook of Rules, Formulae, Tables, &c, relative to Material, 

Scantlings, and Pressures, Safety Valves, Sfbikos, 

Fittings and Mountings, &g. 

FOR THE USE OF ENGINEERS, SURVEYORS, BOILEU- MAKERS* 

AND STEAM USERS. 

By T. W. TRAILL, M.Inst.C.E., F.E.RK, 

Late Engineer Surreyor-in-Chief to the Board of Trade. 



* # * To the Second and Third Editions many New Tables for Pbissubes« 

up to 200 Lbs. per Square Inch have been added. 



" Thk most v alu a. r lb woaE on Boilers published in England."— Shipping World. 

"Contains an Enormous Quantity or Information arranged in a rei7 convenient form, . 
A most uamfUL volumji . . . supplying information to he had nowhere eke."— ITU . 



LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 



42 CHARLE8 GRIFFIN * CO.'S PUBLICATIONS. 



In Crown 8vo, extra, with Numerous Illustrations, [Shortly* 

GAS AND OIL ENGINES: 

AN INTRODUCTORY TEXT-BOOK 

On the Theory, Design, Construction, and Testing of Internal 

Combustion Engines without Boiler. 

FOR THE USE OP STUDENTS. 

BY 

Prof. W. H. WATKINSON, Whit. Sch., M.Inst.Mech JL, 

Glasgow and West of Scotland Technical College. 



Engineering Drawing and Design 

(A TEXT-BOOK OF). 

Second Edition. In Two Parts, Published Separately. 

Vol. I. — Practical Geometry, Plane, and Solid. 3s. 

Vol. II. — Machine and Engine Drawing and Design. 4s. 6d. 

BY 

SIDNEY H. WELLS, Wh.Sc, 

A.M.IN8T.C.B., A.M.INST.MBCH.R., 

Principal of the Battersea Polytechnic Institute, and Head of the Engineering Department 

therein ; formerly of the Engineering Departments of the Yorkshire College, 

Leeds ; and Dulwich College, London. 

With many Illustrations, specially prepared for the Work, and numerous 
Examples, for the Use of Students in Technical Schools and Colleges, 

" A thoroughly U8*ful work, exceedingly well written. For the many Examples and 
Questions we have nothing but praise."— Nature. 

" A capital text-book, arranged on an excellent system, calculated to give an intelligent 
grasp of the subject, and not the mere faculty of mechanical copying. . . . Mr. Wells shows 
how to make complete wobki no-drawings, discussing fully each step in the design."— Electrical 
Review. 

"The first book leads easily and naturally towards the second, where the technical pupil 
is brought into contact with large and more complex designs."— The Schoolmaeter. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 



ELECTRICAL ENGINEERING. 43 

MUNRO A JAMIESON'S ELECTRICAL POCKET-BOOK, 

Thirteenth Edition, Revised and Enlarged. 

A POCKET-BOOK 

OF 

ELECTRICAL RULES & TABLES 

FOR THE USE OF ELECTRICIANS AND ENGINEERS. 

By JOHN MUNRO, C.E., & Prof. JAMIESON, M.Inst.C.E., F.R.S.E. 
With Numerous Diagrams. Pocket Size. Leather, 8s. 6d. 

GENERAL CONTENTS. 



Units of Measurement. 

Measures. 

Testing. 

Conductors. I Transformers. 

Dielectrics. > Electric Lighting. 



Electro-Metallu rgy. 

Batteries. 

Dynamos and Motors. 



Submarine Cables. 

Telegraphy. 

Electro-Chemistry. 



Miscellaneous. 

Logarithms. 

Appendices. 



•' Wonderfully Perfect. . . . Worthy of the highest commendation we can 
give it." — Klectrician. 

"The Sterling Value of Messrs. Munro and Jameson's Pocket-Book.*— 
Electrical Review. 



Electrical Measurements & Instruments. 

A Practical Hand-book of Testing for the Electrical 

Engineer. 

By CHARLES H. YEAMAN, 

Assoc. Inst. E.E., formerly Electrical Engineer to the Corporation of Liverpool. 

[In Preparation. 



Second Edition, 8s. 6d. Leather, for the Pocket, 8s. 6d. 

GRIFFIN'S ELECTRICAL PRICE-BOOK. 

For Electrical, Civil, Marine, and Borough Engineers, Local 
Authorities, Architects, Railway Contractors, &e., &c. 

Edited by H. J. DOWSING, 

Member of the Institution of Electrical Engineers; of the Society of Arts; of the LoneUn 

Chamber of Commerce, &c. 

" The Electrical Price-Book removes all mystery about the cost of Electrical 
Power. By its aid the expense that will be entailed by utilising electricity on a large or 
small scale can be discovered." — Architect. 

"The value of this Electrical Price-Book cannot be over-estimated. . . . Will 
save time and trouble both to the engineer and the business man."— Machinery. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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By PROFESSORS J. H. POYNTING & J. J. THOMSON. 

In Large 8vo. Fully Illustrated. 

A TEXT-BOOK OF PHYSICS: 

COMPRISING 

PROPERTIES OF MATTER; SOUND; HEAT; MAGNETISM 
AND ELECTRICITY; AND LIGHT. 

BY 

J. H. POYNTING, J. J. THOMSON, 

BCD., I.&.8., AND M.A., I.K.8., 

Late Fellow of Trinity College, Cambridge; Fellow of Trinity College, Cambridge; Tnt 

Professor of Physics, Mason College, of Experimental Physics in the University 

Birmingham. of Cambridge. 

Volume I., Now Ready, Price 8s. 6d. 

SOUND. 

Contents. — Tlio Nature of Sound and its chief Cuaraceristios.— The Velocity of Sound 
in Air and other Media.— Ren -C ion and Refraction of Sound.— Frequency and Pitch of 
Notes.— Resonance anl Forced Oscillations.— Analysis of Vibrations. — The Transverse 
Vibrations of Stretched Strings or Wires.— Pipes and other Air Cavities.— Rods.— Plates. 
— Membranes. — Vibrations maintained by Heat.— Sensitive Flames and Jets. — Musical 
Sind.— The Superposition of Waves.— Index. 

*»* Publishers' Note. — It is intended that this important and long-exfeothd 
Treatise shall be issued in separate Volumes, each complete in itself, and 
published at regular intervals. 



In large 8vo, with Bibliography, Illustrations in the Text, and seven 

Lithographed Plates. 12s. 6d. 

THE MEAN DENSITY OF THE EARTH: 

-An Essay to which the Adams Prize was adjudged in 1893 in 

the University of Cambridge. 

BY 

J. H. POYNTING, Sc.D., F.R.S., 

'Late Fellow of Trinity College, Cambridge; Professor of Physics, Mason 

College, Birmingham. 

" An account of this subject cannot fail to be of gebat and genual ihtirmt to the scientific 
salnd. Especially is this the case when the account is given by one who has contributed so 
considerably as has Prof. Poynting to our present state of knowledge with respect to a v»ty 
difficult subject. . . . Remarkably has Newton's estimate been verified by Prof. Poynting."— 
Atknmum. 

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
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§6. GRIFFINS NAUTICAL SERIES, 

Edited by EDW. BLACKMORE, 

Master Mariner, First Class Trinity House Certificate, Assoc. Inst. N.A.; 
And Written, mainly, by Sailors for Sailors. 



" This admirable Seriks."— Fairplay. " A vert useful Series."— Katun. 

" The volumes of Messrs. Grufin's Nautical Series may well and profitably be 
read by all interested in our NATIONAL XABimcE progress."— Marine Engineer. 

" Evert Ship should have the whole Series as a Reference Library. Hand- 
somely bound, clearly PRINTED and illustrated."— Liverpool Journ. of Commerce. 



The British Mercantile Marine : An Historical Sketch of its Rise 

and Development. By the EDITOR, CAPT. BLACKMORE. 8s. 6d. 

" Captain Blackaaore's splendid book . . . contains paragraphs on every point 
of interest to the Merchant Marine. The 243 pages of this book are THE MOST VALU- 
ABLE to the sea captain that have ever been compiled."— M erchatU Service Meview. 

Elementary Seamanship. By D. Wilson-Barker, Master Mariner, 
F.R.S.E., F.R.G.S. With numerous Plates, two in Colours, and Frontispiece. 
Second Edition, Revised. 5s. 
" This admirable manual, by Capt. Wilson BARKER, of the ' Worcester,' 

to us perfectly DESIGNED."— .4 tterwstm. 



KnOW Your Own Ship : A Simple Explanation of the Stability, Con- 
struction, Tonnage, and Freeboard of Ships. By Thos. Walton, Naval Architect. 
With numerous Illustrations and additional Chapters on Buoyancy, 'Aiuu, auU 
Calculations. Fourth Edition, Be vised. 7s. 6d. 
"Mr. Walton's book will be found very useful."— The JUnyineer. 



The Construction and Maintenance of Vessels built of Steel. 

By Taos. Walton, Naval Architect. [Shortly. 



Navigation : Theoretical and Practical. By D. Wilson-Barker, 

Master Mariner, die, and William Allingham. 8s. 6d. 

" Precisely the kind cf work required for the New Certificates of competency. 
Candidates will find it INVALUABLE."— Dundee Advertiser. 



Latitude and Longitude : How to find them. By W. J. Millar, 

C.E., late Sec. to the Inst, of Engineers and Shipbuilders in Scotland. 2s. 
" Cannot but prove an acquisition to those studying Navigation."— M arine Engineer. 

Practical Mechanics : Applied to the requirements of the Sailor. 

By Thos. Mackenzie, Master Mariner, F.R.A.S. 3s. 6d. 

•• Wkll worth the money . . . exceedingly helpful."— Shipping World. 



Marine Meteorology: For Officers of the Merchant Navy. By 
William Allingham, First Class Honours, Navigation, Science and Art Department. 

_.__ [Shortly. 

Trigonometry : For the Young Sailor, &c. By Rich. C. Buck, of the 

Thames Nautical Training College, H.M.S. " Worcester." Price 8s. 6d. 
44 This eminently practical and reliable volume."— Schoolmaster. 



Practical Algebra. By Rich. C. Buck. Companion Volume to the 

above, for SaL'ors and others. Price Ss. 6d. 

" It is just the book for the young sailor mindful of progress. — Nautical Magasm*. 

The Legal Duties of Shipmasters. By Benedict Wm. Ginsbtoo, 

M.A., LL.D., of the Inner Temple and Northern Circuit; Barrister-at-Law. 

Price 4s. 6d. 

" Invaluable to Masters. . . . We can fully recommend it."— Shipping Gazette. 

A Medical and Surgrical Help for Shipmasters. Including Firtt 

Aid at Sea. By Wm. Johnson Smith, F.R.C.S., Principal Medical Officer, Seaman's 

Hospital, Greenwich. 6s. 

" Sound, judicious, really helpful. — The Lancet. 
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GRIFFIN'S NAUTICAL SERIES. 

Price Ss. 6d. Post-free. 
THIS 

British Mercantile Marine. 

By EDWARD BLACKMORE, 

MASTER MARINER; ASSOCIATE OF THE INSTITUTION OF NAVAL ARCHITECTS; 

MEMBF.R OF THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

IN SCOTLAND; EDITOR OF GRIFFIN'S "NAUTICAL SERIES." 

General Contents.— Historical : From Early Times to 1486— Progress 
tinder Henry VIII. — To Death of Mary— During Elizabeth's Reign— Up tc* 
the Reign of William III. — The 18th and 19th Centuries — Institution of 
Examinations — Rise and Progress of Steam Propulsion — Development of 
Free Trade— Shipping Legislation, 1862 to 1875— " Locksley Hall* Case- 
Shipmasters' Societies— Loading of Ships — Shipping Legislation, 1884 to 1894 — 
Statistics of Shipping. The Personnel : Shipowners— Officers— Mariners-^- 
Duties and Present Position. Education : A Seaman's Education : what it 
should be — Present Means of Education— Hints. Discipline and Duty — 
Postscript — The Serious Decrease in the Number of British Seamen, a Matter 
demanding the Attention of the Nation. 

" Interesting and Instructive . . . may be read with profit and enjotmemt." — 
Glasgow Herald. 

"Every branch of the subject is dealt with in a way which shows that the writer 
'knows the ropes' familiarly."— Scottman. 

44 This admirable book . . . teems with useful information— Should be in the 
hands of every 8ailor."— Western Morning News. 



WORKS BY RICHARD C. BUCK, 

of the Thames Nautical Training College, H.M.S. ' Worcester.' 

1. A Manual of Trigonometry: 

With Diagrams, Examples, and Exercises. Post-free 3s. 6d. 

%* Mr. Buck's Text-Book has been specially prepared with a view 
to the New Examinations of the Board of Trade, in which Trigonometry 
is an obligatory subject. 

"This eminently practical and reliablk volume/ ' — Schoolmaster. 

2. A Manual of Algebra. 

Designed to meet the Requirements of Sailors and others. Price 3s, 6ct. 

*„* These elementary workB on algebra and trigonometry are written specially for 
those who will have little opportunity of consulting a Teacher. They are books for "self- 
help." All but the simplest explanations have, therefore, been avoided, and answers to 
the Exercises are given. Any person may readily, by careful study, become master of their 
contents, and thus lay the foundation for a further mathematical course, if desired. It is 
hoped that to the younger Officers of our Mercantile Marine they will be found decidedly 
serviceable. The Examples and Exercises are taken from the Examination Papers set for 
the Cadets of the "Worcester." 

%* For complete List of Griffin's Nautical Series, see p. 45. 
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GRIFFINS NAUTICAL SERIES, 

Second Edition. Price 5s. Post-free. 

elementarV^se/Tmanship. 

BT 

D. WILSON-BARKER, Master Mariner; F.R.S.E., F.R.G.S.,&c, &c, 

YOUNGER BROTHER OP THE TRINITY HOUSE. 

With Frontispiece, Twelve Plates (Two in Colours), and Illustrations 

in the Text. 

General Contents. — The Building of a Ship; Parts of Hull, Mastsy 
&c. — Ropes, Knots, Splicing, &c. — Gear, Lead and Log, &c. — Rigging, 
Anchors — Sailmaking — The Sails, &c — Handling of Boats under Sail — 
Signals and Signalling— Rule of the Road— Keeping and Relieving Watch — 
Points of Etiquette— Glossary of Sea Terms and Phrases — Index. 

%* The volume contains the new rules of the road. 

" This admirable manual, by Oapt. Wilson-Barker of the " Worcester," seems to us 
perfectly designed, and holds its place excellently in 'Griffin's Nautical Series. 1 . . . 
Although intended for those who are to become Officers of the Merchant Navy, it will be> 
found useful by all yachtsmen."— Athenaeum. 

" Five shillings will be well spent on this little book. Capt. Wilson-Barker knowa 
from experience what a young man wants at the outset of his career."— The Engineer. 



Price 3s. 6d. Post-free. 

NAVIGATION 



By DAVID WILSON-BARKER, R.N.R., F.R.S.E., &a, <fca, 

AND 

WILLIAM ALLINGHAM, 

FIRST-CLASS HONOURS, NAVIGATION, SCIENCE AND ART DEPARTMENT. 

TWUtb "numerous illustrations an& ^Examination (Questions, 

General Contents. — Definitions — Latitude and Longitude — Instrument* 
of Navigation — Correction of Courses — Plane Sailing — Traverse Sailing— Day's 
Work — Parallel Sailing — Middle Latitude Sailing — Mercator's Chart — 
Mercator Sailing — Current Sailing — Position by Bearings— Great Circle Sailing 
— The Tides — Questions — Appendix : Compass Error — Numerous Useful Hints, 
&c. — Index. 

" Precisely the kind of work required for the New Certificates of competency in grades 
from Second Mate to extra Master. . . . Candidates will find it invaluable."— Dundu 
Advertiser. 

"A capital little book . . . specially adapted to the New Examinations. The 
Authors are Capt. "Wilson-Barker (Captain-Superintendent of the Nautical College, H.M.S. 
" Worcester," who has had great experience in the highett problems of Navigation), and 
Ma. Allingham, a well-known writer on the Science of Navigation and Nautical Astronomy." 
— Shipping World. 

%*For complete List of Griffin's Nautical Series, see p. 45. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRANG 



0HARLB8 QRirriN * OO.'B PUBLIOA TIONM. 



GRIFFIN'S NAUTICAL SERIES. 

Crown 8vo, with Numerous Illustrations. Handsome Cloth. 3s. 6d. 

Practical Mechanics: 

Applied to the Bequirements of the Sailor. 

By THOS. MACKENZIE, 

Matter Mariner, F.R.A.S. 

General Contents. — Resolution and Composition of Forces — Work dona 
by Machines and Living Agents — The Mechanical Powers: The Lever; 
Derricks as Bent Levers — The Wheel and Axle : Windlass ; Ship's Capstan ; 
Crab Winch— Tackles : the "Old Man"— The Inclined Plane; the Screw— 
The Centre of Gravity of a Ship and Cargo — Relative Strength of Rope : 
Steel Wire, Manilla, Hemp, Coir — Derricks and Shears — Calculation of the 
Cross-breaking Strain of Fir Spar — Centre of Effort of Sails — Hydrostatics : 
the Diving-bell ; Stability of Floating Bodies ; the Ship's Pump, &c 

" This excellent book . . . contains a large amount of information.'' 
— Nature, 

" Well worth the money . . . will be found exceedingly helpful." — 
Shipping World. 

"No Ships' Officers' bookcase will henceforth be complete without 
Captain Mackenzie's * Practical Mechanics. ' Notwithstanding my many 
years' experience at sea, it has told me how much more there is to acquire." — 
^Letter to the Publishers from a Master Mariner). 

" I must express my thanks to you for the labour and care you have taken 
in 'Practical Mechanics.' . . . It is a life's experience. . . . 
What an amount we frequently see wasted by rigging purchases without reason 
and accidents to spars, &c, &c. ! 'Practical Mechanics' would sayi all 
this." — (Letter to the Author from another Master Mariner). 



Crown 8vo, with Diagrams. 2s. Post-free. 

Latitude and Longitude: 

Homr to Find tfrexnu 

By W. J. MILLAR, C.E., 

Late Secretary to the Inst, of Engineers and Shipbuilders in Scotland. 

" Concisely and clearly written . . . cannot but prove an acquisition 
to those Btudying Navigation." — Marine Engineer. 

" Young Seamen will find it handy and useful, simple and clear."— Tht 
Emometr. 

* # * For Complete List of Griffin's Nautical Series, see p. 45. 
LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER 8TREET, STRAND. 



NAUTICAL WORKS. 



GRIFFIN'S NAUTICAL SERIES. 

In Crown 8vo. Handsome Cloth. 4s. 6d. Post-free. 

THE LEGAL DUTIES OF SHIPMASTERS. 

BT 

BENEDICT WM. GINSBURG, M.A., LL.D. (Cantab.), 

Of the Inner Temple and Northern Circuit ; Barrister-at-Law. 

General Contents.— The Qualification for the Position of Shipmaster— The Con- 
tract with the Shipowner— The Master's Duty in respect of the Crew : Engagement ; 
Apprentices ; Discipline ; Provisions, Accommodation, and Medical Comforts ; Payment 
of Wages and Discharge— The Master's Duty in respect of the Passengers— The Master's 
Financial Responsibilities— The Master's Duty in respect of the Cargo— The Master's 
Duty in Case of Casualty— The Master's Duty to certain Public Authorities— The 
Master's Duty in relation to Pilots, Signals, Flags, and Light Dues— The Master's Duty 
upon Arrival at the Port of Discharge— Appendices relative to certain Legal Matters : 
Board of Trade Certificates, Dietary Scales, Stowage of Grain Cargoes, Load Line Regula- 
tions, Life-saving Appliances, Carriage of Cattle at Sea, Ac, &c. — Copious Index. 

" No intelligent Master should fail to add this to his list of useful and necessary books. 
The price (4s. 6d.) cannot be quoted as an excuse for non -possession, and a few lines of it 
may save a lawyer's fee, besides endless worry."— Liverpool Journal of Commerce. 

"Sensible, plainly written, in clear and non-technical language, and will be found of 
much service by the Shipmaster." — British Trade Review. 



FIRST AID AT SEA. 

With Coloured Plates and Numerous 1 1 lustrations. 6s, 

A MEDICAL AND SURGICAL HELP 

FOR SHIPMASTERS AND OFFICERS 
IN THE MERCHANT NAVY. 

BY 

WM. JOHNSON SMITH, F.R.C.S., 

Principal Medical Officer, Seamen's Hospital, Greenwich. 

*»* The attention of all interested in our Merchant Navy is requested to this exceedingly 
asefnl and valuable work, it is needless to say that it is the outcome of many years 
practical expekience amongst Seameu. 

"Sound, judicious, really helpful."— The Lancet. 



MARINE METEOROLOGY 

FOR OFFICERS OF THE MERCHANT NAVY. 

BY 

WILLIAM ALLINGHAM, 

Joint-Author of " Navigation, Theoretical and Practical." 

{In Preparation. 
# * For Complete List of Griffin's Nautical Series, see p. 45. 
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GRIFF IN'S NAUTICAL SERIES. 

Fourth Edition. Revised throughout, tcith additional Chapters on 

Trim, Buoyancy, and Calculation*. Numerous Illustration*. 

Handsome. Cloth, Crown Svo. 7s. 6d. 



KNOW YOUR OWN SHIP 



By THOMAS WALTON, Naval Architect. 

SPECIALLY ARRANGED TO SUIT THE REQUIREMENTS OF SHIPS* OFFICERS, 
SHIPOWNERS, SUPERINTENDENTS, DRAUGHTSMEN, ENGINEERS, 

AND OTHERS. 

This work explains, in a simple manner, such important 
subjects as : — 

Displacement, Deadweight, Tonnage, Freeboard, Moments, 

Buoyancy, Strain, Structure, Stability, Rolling, Ballasting, 

Loading, Shifting Cargoes, Admission of Water, 

Sail Area, &c, &c. 

44 The little book will be found exceedingly handy by most officers and 
officials connected with shipping. . . . Mr. Walton's work will obtain 
lasting success, because of its unique fitness for those for whom it has been 
written." — Shipping World. 

" An excellent work, full of solid instruction and invaluable to every 
officer of the Mercantile Marine who has his profession at heart." — Shipping. 



« 



Not one of the 242 pages could well be spared. It will admirably fulfil its 
purpose . . . useful to ship owners, ship superintendents, ship draughts- 
men, and all interested in shipping." — Liverpool Journal of Commerce. 

" A mass of very useful information, accompanied by diagrams and illus- 
trations, is given in a compact form." — Fairplay- 

" A large amount of most useful information is given in the volume. 
The book is certain to be of great service to those who desire to be thoroughly 
grounded in the subject of which it treats." — Steamship. 

" We have found no one statement that we could have wished differently 
expressed. The matter has, so far as clearness allows, been admirably con- 
densed, and is simple enough to be understood by every seaman." — Marine 
Engineer. 



By the Same Author. 
In Preparation. 

THE CONSTRUCTION AND MAINTENANCE 
OF VESSELS BUILT OF STEEL 

Illustrated trith Numerous Plates and Diagrams. 
* # * For Complete List of Griffin's Nautical Series, see p. 46. 
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GEOLOGY, MINING, AND METALLURGY. 51 



§§7-8. Griffin's Geological, Prospecting, Mining, and 

Metallurgical Publications. 

PACK 

Geology, Stratigraphical, R. Ethehidge, F.R.S., . . 52 

Physical, . Prop. H. G. Seeley, . . 52 

Practical Aids, 3rd Ed., Prop. Grenville Oole, 53 

„ Open Air Studies, „ „ 86 

Griffin's "New Land" Series ) ^ A , Ponif OMV * ± 

for Prospectors, } Ed * by Prof ' CoLEj ' ' M 

1. Prospecting" for Minerals, S. Herbert Cox, A.R.S.M., . 55 

2. Food Supply, . Robt. Bruce, ... 54 



99 



3. New Lands and their) 

Prospective Advan->H. R. 
tages, j 



Prospective Advan->H. R. Mill, D.Sc, F.R.S.E. 54 



4. Building Construction, Pkof. Jas. Lyon, 54 

Ore and Stone Mining, 2nd Ed., Prop. Le Neve Foster, 56 
Elementary Mining, . „ .56 

Coal Mining, 3rd Ed., . H. W. Hughes, F.G.S., 57 

Petroleum, .... Redwood and Holloway, . 58 

Mine-Surveying, 6th Ed., . Bennett H. Brough, A.R.S.M., 59 

Blasting and Explosives, O. Guttmann, A.M.I.C.E., . 59 

Mine Accounts, • Prof. J. G. Lawn, . 60 

Metallurgy (General Treatise ) p AND Bauebman> . 61 

On), ord ilid., J 

,, (Elementary), Prop. Humboldt Sexton, 66 

Assaying, 5th Ed., . . J. J. & C. Bekin«er, . 66 

Griffin's Metallurgical Series} 15 ^ ^fRobebts-Austen, ^ 

1 . Introduction to Metal- 1 Prof ' Robkrt ' s . Au3TEN . 63 
lurgy, 4th Ed., . / ' 

2 * G0l A « etallup ffy of » }dr. Kibkk Rose, A.R.S.M, 64 

3rd Ed., ... J ' ' 

3. Iron, Metallurgy of, . Thos. Turner, A.R.S.M., . 65 

4. Steel, „ . F. W. Harbord, A.R.S.M., . 65 

5. Silver and Lead, „ . H. F. Collins, A.R.S.M., . 65 

6. Metallurgical Machinery, H. C. Jenkins, A.R.S.M., . 62 
Getting Gold, 2nd Ed., J. C. F. Johnson, F.G.S., . 55 

Electric Smelting and I Bo rchers and McMillan, . 67 
Refining, . I ' 

Tables for Quantitative I j. j AMM morgan, . . 67 

Metallurgical Analysis, J ' 

Electro-Metallurgy, . W. G. McMillan, F.I.C., . 68 

Goldsmith and Jeweller's Art, Thos. B. Wioley, ... 68 

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER 8TREET, 8TRAND. 



52 CHARLES GRIFFIN <* V0.*8 PUBLICATIONS. 

Demy 8vo, Handsome cloth, 18s. 

Physical Geology and Palaeontology, 

0JV THE BASIS OF PHILLIPS. 

BY 

HARRY GOVIER SEELEY, F.R.&, 

PROFESSOR OF GEOGRAPHY IN KING'S COLLEGE, LONDON. 

TOttb yrontiepiece in Gbromo*XttbO0rapbg, anb }llu*tration* 



" It is impossible to praise too highly the research which P&ofbssok Sulky's 
' Physical Geology evidences. It is far more than a Text-book — it m 
a Directory to the Student in prosecuting his researches." — Presidential Ad~ 
dress to the Geological Society, 1885, by Rev. Prof. Bonney D.Sc.,LL.D., F.R.S. 

" Professor Seeley maintains in his * Physical Geology ' the high 
reputation he already deservedly bears as a Teacher." — Dr. Henry Wood- 
ward, F.R.S. % in the " Geological Magaum." 

" Professor Seeley's work includes one of the most satisfactory Treatises 
on Lithology in the English language. ... So much that is not accessible 
in other works is presented in this volume, that no Student of Geology 
afford to be without it." — American Journal of Engineering. 



Demy 8vo, Handsome cloth, 34s. 

Stratigraphical Geology & Palaeontology, 

OJV THE BASIS OF PHILLIPS. 

BY 

ROBERT ETHERIDGE, F.R.S., 

OV Tim NATURAL HIST. DEPARTMENT, BRITISH MUSEUM, LATE PALEONTOLOGIST TO TMB 
GEOLOGICAL SURVEY OF GREAT BRITAIN, PAST PRESIDENT OF THE 

GEOLOGICAL SOCIETY, ETC 

TOttb /Rap, numerous Gable*, anb 3bfrt£*0l£ plate* 



•* No such compendium of geological knowledge has ever been brought together 
Westminster Revuwu. 

" If Prop. Skelky's volume was remarkable for its originality and the breadth of its 
If r. Etheridgb fully justifies the assertion made in his preface that his book dflffen is 
struction and detail from any known manual. . . . Must take high rank amomb 1* 
of reference." — Atkmmum. 
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PRACTICAL QBOLOQY AND PROSPKGT1NO. 53 

Works by GRENVILLE A. J. COLE, M.R.I.A., F.G.S., 

Professor of Geology in the Royal College of Science for Ireland. 



PRACTICAL GEOLOGY 

(AIDS IN): 

WITH A SECTION ON PALEONTOLOGY. 

By PROFESSOR GRENVILLE COLE, M.R.I.A., F.G.S. 

Third Edition, Revised and in part Re-written. With Frontispiece 

and Illustrations. Cloth, xos. 6d. 



GENERAL CONTENTS.— 

PART I. —Sampling of the Earth's Crust. 
PART II. — Examination of Minerals. 
PART III.— Examination of Rocks. 
PART IV.— Examination of Fossils. 

"Prof. Cole treats of the examination of minerals and rocks in a way that has nei 
been attempted before . . . deserving op the highest praise. Here indeed are 
' Aids ' innumerable and invaluable. All the directions are given with the utmost clear- 
ness and precision." — Atktnstum. 

"To the younger workers in Geology, Prof. Cole's book wil be as indispensable as a 
dictionary to the learners of a language. — Saturday Review. 

"That the work deserves its title, that it is full of 'Aids/ and in the highest degree 
' practical,' will be the verdict of all who use it" — Nature. 

" This EXCELLENT MANUAL . . . will be A VERY GREAT HELP. ... The SeCtlOO 

•n the Examination of Fossils is probably the best of its kind yet published. . . . Full. 
•f well-digested information from the newest sources and from personal research." — Annals 
0/Nat. Histtry. 



OPEN-AIR STUDIES; 

An Introduction to Geology Out-of-doors. 

By PROFESSOR GRENVILLE COLE, M.R.I.A., F.G.S. 

With 12 Full- Page Illustrations from Photographs. 

Cloth. Ss. 6d. 

For details, see p. 86. 



Edited by PROFESSOR COLE, 

The "New Land" Series for Colonists and Prospectors 

(See next page). 
LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND, 
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The "New Land" Series 



OP 



Practical Hand-Books 

For the Use of Prospectors, Explorers, Settlers, 

Colonists, and all Interested in the opening 

up and Development of New Lands. 

EDITED BY 

ORENVILLE A. J. COLE, M.E.I.A., F.G.S., 

Professor of Geology in the Royal College of Science for Ireland. 
Large Crown 8vo, Cloth or Leather, with Illustrations. 



Vol. 1.— PROSPECTING FOR MINERALS. By S. 
Hkrbkrt Cox, Assoc.R.S.M., M.Inst.M.M., F.G.S. Oloth, 

5s. ; Leather, rounded corners, 6s. 6d. 

" If the succeeding volumes of the New Land Series are equal in merit t~> the First, 
wo must congratulate the Publishers on successfully tilling up a gap in existing literature." 
— Mining Journal. 

Vol. 2.— FOOD SUPPLY. By Robert Bruce, Agricultural 
Superintendent to the Royal Dublin Society. With many 
Engravings and Photographs. Cloth, 4s. 6d. 

" Bristles with information."— Farmers Gazette, 

IN PRE PA RA TIOX. 

Vol. 3.— NEW LANDS AND THEIR PROSPECTIVE 
ADVANTAGES. By Hugh Robert Mill, D.Sc, 
F.R.S.E., Librarian to the Royal Geographical Society. 

Vol 4.— BUILDING CONSTRUCTION in WOOD, STONE, 
and CONCRETE. By Jas. Lyon, M.A., Professor of 
Engineering in the Royal College of Science for Ireland ; 
sometime Superintendent of the Engineering Department in 
the University of Cambridge; and J. Taylor, A.R.C.S.I. 



* # * Other Volumes will follow, dealing with subjects of 
Primary Importance in the Examination and Utilisation of 
Lands which have not as yet been fully developed. 

LONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 



PROSPEGTINO AND MINING. 55 

Griffin's "new land" series ! 

Now Ready. With Illustrations. Price in Cloth, 5s. ; strongly bound in 

Leather, G«. 6<2. 

PROSPECTING FOR MINERALS. 

A Practical Handbook for Prospectors, Explorers, Settlers, and all 
interested in the Opening up and Development of New Lands. 

BY 

S. HERBERT COX, Assoc. R.S.M., M.Inst.M.M., F.G.S., &c. 

General Contents. — Introduction and Hints on Geology — The Determina- 
tion of Minerals : Use of the Blow-pipe, &c. — Rock-forming Minerals and Non- 
Metallic Minerals of Commercial V alue : Rock Salt, Borax, Marbles, Litho- 
graphic Stone, Quartz and Opal, &c. &c. — Precious Stones and Gems — Stratified 
Deposits : Coal and Ores- Mineral Veins and Lodes — Irregular Deposits — 
Dynamics of Lodes : Faults, &c. — Alluvial Deposits — Noble Metals : Gold, 
Platinum, Silver, &c— Lead — Mercury — Copper — Tin — Zinc— Iron — Nickel, 
&c. — Sulphur, Antimony, Arsenic, &c. — Combustible Minerals — Petroleum — 
General Hints on Prospecting — Glossary — Index. 

" This ADMIRABLE LITTLK WORK . . . written With SCIENTIFIC ACCURACY in & 

•OLE \r and lucid style. ... An important addition to technical literature . . . 
will be of value not only to the Student, but to the experienced Prospector."— M ining 
Journal. 



NOW READY. Vol. II. With many Engravings and Photographs. 

Cloth, 4s. 6d. 

[FOOD SUPPLY. 

By ROBERT BRUCE, 

Agricultural Superintendent to the Royal Dublin Society. 
With Appendix on Preserved Foods by C. A. Mitchell, B.A., F.LC. 

General Contents. — Climate and Soil — Drainage and Rotation of 
Crops — Seeds and Crops — Vegetables and Fruits— Cattle and Cattle- 
Breeding — Sheep and Sheep Rearing — Pigs — Poultry — Horses — The Dairy 
— The farmer's Implements — The Settler's Home. 
" Bristles with information."— Farmers' Gazette. 



Second Edition. With Illustrations. Cloth, 3«. 6d. 

GETTING GOLD: 

A GOLD-MINING HANDBOOK FOR PRACTICAL MEN. 
By J. C. F. JOHNSON, F.G.S., A.I.M.E., 

Life Member Australasian Mine-Managers' Association. 

General Contents. — Introductorj- : Getting Gold — Gold Prospecting 
(Alluvial and General)— Lode or Reef Prospecting — The Genesiology of Gold — 
Auriferous Lodes — Auriferous Drifts — Gold Extraction — Secondary Processes 
and Lixiviation — Calcination or " Roasting " of Ores — Motor Power and its 
Transmission— Company Formation and Operations — Rules of Thumb : Mining 
Appliances and Methods— Selected Data for Mining Men — Australasian Mining 
Regulations. 

" Practical from beginning to end . . . deals thoroughly with the Prospecting, 
.Sinking, Crushing, and Extraction of gold."— Brit. Australasian. 
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3 



ft 0MA.BL.Mg onrrrm * oo.'m fublwatzoxb. 

ORE & STONE MINING. 

BY 

C. LE NEVE FOSTER, D.St, F.R.S., 

Third Edition. With Frontispiece and 716 Illustration! , 34s. 

" Dr. Foster's book mi expected to be irocH-MAieinc. and it fully Justine* weh eipec- 
■aaion, . . . A most ishiuiu accouat of Iha unit of occurrence of practically au. 
koi" iihuals. Probably stands nmnTAiAsg) farcaaaytoama.'— Thiltiaimg Jtinml 

GENERAL CONTENTS. 

UTTRODUCTION. Mods of Occurrence of Minerals : C'lassines.Iion: Tabular 
Deposits, Masses— Eiamples: Alum, Amber, Antimony. Arsenic. Asbestos, Asphalt, 
Baryt*s, Bonn. Boric Acid. Carbonic A cid, Clay, Cobalt r nv, 1 '....per Ore, Diamonds. 
Flint, Freestone, Gold Ore, Graphite, Gypsum, lea. Iron Ore. Lend Ore, Manganese 
Ora, Mica, Natural Gas. Nitrate of Soda, Ozokerite, Peiri'leum, Phosphate of Lima, 
Potaaiium Salts, Quicksilver Ore, Salt, Silver Ora. Slate, Sulphur, Tin Ore, Zinc 0™. 
Faults. Prospeetln g : Chance Discoveries — Adventitious. Kinds — Geology a* a 
Guide to Minarali— Associated Minerals— Surface IntioaUona. Boring: Uses ot 
Bore-holee— Methods of Boring Holes: i. By Rotation, li. liv Pennsaion with Kodi, 
iii. By Percussion with Rope. Breaking Ground: Hind Ton Is— Machinery— 

:_.:._ ., r. c — rating Machinery: i. Steam Imagers, ii. Dredges. 

for Cutting Grooves, v. Mat-h r.i. : . for TiinnHliriK— 
■-*■ •- ■ Watir" 



Liningi -Special Processes. 



ng and Sinking— J ire-set ..dinghy Water. 
Timbering— Masonry— Metallic Support*- Watertight 
Exploitation: Open Words:— Hydraulic Mining — 
. ... ....... r Water-Extraction of Mineral, by Welle and Bore- 
holee— Underground Workings— Be ds— Veins— Maases. Haulage or Transport: 
Underground-, by Shoota, Pipee, Persons, Sledges, Vehicles, Railways, Machinery, 
Boats— Conveyance above Ground. Hoisting Of Winding: Motors, Drums, and 
Pulley Frames— Ropes, Chains, and Attaehmenta— Receptacles— Other Appliance* 
Safety Appliances— Testing Ropes— Pneumatic Hoisting. Drainage: StirSca Water 
— Dams — Drainage Tunnels'— Siphons — Winding Machinery — Pumping Engines 
above ground— Pumping Engines below ground— Co-operative Pumping. Ventila- 
tion: Atmosphere of Mines-Causes of Pollution of Air— Natural Ventilation— 
Artificial Ventilation : i. Furnace Ventilation, ii. Mechanical Ventilation— Testing 
the Quality of Air— Measuring the Quantity and Pressure of the Air— Efficiency of 
Ventilating Appliances — Resistance caused by Friction. Lighting; Reflected 
Daylight— Candles— Torches— Lamps— Wells Light— Safety Lamps— Gas— Electrie 
Light. Descent and Aseent: Steps and Slides— Ladders— Buckets and Cages— Man 

Engine. Dressing : i. Mechanical Processes ii. Processes depending on Physical 

Properties— iii. Chemical Processes— Principles of Employment of Mining Labour 
—Legislation affecting Mines and Quarries. Condition of the Miner— 

' "This aroEH-HAKIHG work . . . appeals 10 m>» or mppnianc» no lets thssi to 
students.".- Btrx- "*d HQtttimaniiisiki Zrilunf. 

" This SrLKHDIC WOSK."— Otlttrr. ZtKhrfl. far Btrf »*d HOtlttautUH. 

ELEMENTARY MINING AND QUARRYING 

(An Introductory Text-book). 
By Prof. 0. LE NEVE FOSTER, F.R.S. 

In Crown 8vo. With Illustrations. [Shortly. 
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W0RK8 ON MINING. 57 

COAL-MINING (A Text-Book of): 

FOR THE USE OF COLLIERY MANAGERS AND OTHERS 
ENGAGED IN COAL-MINING. 

BY 

HERBERT WILLIAM HUGHES, F.G.S., 

Assoc. Royal School of Mines, General Manager of Sandwell Park Colliery. 

Third Edition. In Demy Svo t Handsome Cloth, With very Numerous 
Illustrations , mostly reduced from Working Drawings. Price iSs. 

"The details of colliery work have been fully described, on the ground that 
collieries are more often made remunerative by perfection in small matters 
than by bold strokes of engineering. ... It frequently happens, in particular 
localities, that the adoption of a combination of small improvements, any of 
which viewed separately may be of apparently little value, turns an unprofitable 
concern into a paying one." — Extract from Author's Preface. 



GENERAL CONTENTS. 

Geology : Rocks -Faults — Order of Succession — Carboniferous System in Britain. 
Goal : Definition and Formation of Coal — Classification and Commercial Value of Coals. 
Seaioh for Coal : Boring— various appliances used — Devices employed to meet Difficulties 
of deep Boring — Special methods of Boring— Mather & Piatt's, American, and Diamond 
systems — Accidents in Boring — Cost of Boring — Use of Boreholes. Breaking Ground; 
Tools — Transmission of Power Compressed Air, Electricity — Power Machine Drills — Coal 
Cutting by Machinery— Cost of Coa ] Cutting — Explosives — Blasting in Dry and Dusty 
Mines— Blasting by Electricity — Various methods to supersede Blasting. Sinking: 
Position, Form, and Size of shaft — Operation of getting down to " Ston«*-head M — Method of 
proceeding afterwards-^- Lining shafts — Keeping out Water by Tubbing — Cost of Tubbing — 
linking by Boring — Kind - Chaudron, and Lipmann methods — Sinking through Quicksands 
— Cost of Sinking. Preliminary Operations : Driving underground Roads — Supporting 
Roof: Timbering, Chocks or Cogs, Iron and Steel Supports and Masonry — Arrangement of 
Inset. Methods of Working : Shaft, Pillar, and Subsidence— Bord and Pillar System- 
Lancashire Method — Longwall Method— Double Stall Method — Working Steep Seams- 
Working Thick Seams — Working Seams lying near together — Spontaneous Combustion, 
Haulage: Rails — Tubs— Haulage by Horses — Self-acting Inclines — Direct-acting Haulage 
— Main and Tail Rope — Endless Chain- Endless Rope — Comparison. Winding; Pit 
Frames — Pulleys — Cages— Ropes — Guides — Engines — Drums — Brakes — Counterbalancing — 
Expansion — Condensation — Compound Engines — Prevention of Overwinding — Catches at pit 
top — Changing Tubs — Tub Controllers— Signalling. Pumping: Bucket and Plunger 
Pumps — Supporting Pipes in Shaft — Valves — Suspended lifts for Sinking — Cornish and 
Bull Engines — Davey Differential Engine — Worthington Pump — Calculations as to size of 
Pumps — Draining Deep Workings — Dams. Ventilation: Quantity of air required- 
Gases met with in Mines — Coal-dust — Laws of Friction — Production of Air-currents — 
Natural Ventilation — Furnace Ventilation — Mechanical Ventilators — Efficiency of Fans — 
Comparison of Furnaces and Fans — Distribution of the Air-current — Measurement of An<- 
currents. Lighting: Naked Lights — Safety Lamps — Modern Lamps — Conclusions 
Locking and Cleaning Lamps— Electric Light Underground — Delicate Indicators. Works 
at Surface; Boilers — Mechanical Stoking — Coal Conveyors— Workshops. Preparation 
of Coal for Market: General Considerations— Tipplers — Screens — Varying the Sizes made 
by Screens — Belts— Revolving Tables — Loading Shoots — Typical Illustrations of the arrange- 
ment of Various Screening Establishments — Coal Washing — Dry Coal Cleaning —Briquettes. 

"Quite the best book of its kind ... as practical in aim as a book can be . . . 
touches upon every point connected with the actual working of collieries. The illustrations 
are excellent."— Atherurum. 

" A Text-book on Coal-Mining is a great desideratum, and Mr. Hughes possesses 
admirable qualifications for supplying it. . . . We cordially recommend the work." 
— Colliery Guardian. 

" Mr. Hughes has had opportunities for study and research which fall to the lot of 
but few men. If we mistake not, his text- book will soon come to be regarded as the 
standard work of its kind." — Birmingham Daily Gazette. 
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TROLEUM 

AND ITS 

PRACTICAL TR 



EATIBE. 



BY 



BOYERTON REDWOOD, 

F.R.S.E., F.I.C., Assoc. Inst. C.E., 

Hon. Corr. Mem of the Imperial Russian Technical Society: Mem. of the American Chemical 
Society ; Consulting Adviser to the Corporation of London under the 

Petroleum Acts, Ac., &c. 

Assisted by GEO. T. HOLLOW AY, F.I.C., Assoc. R.C.S., 

And Numerous Contributors. 

In Two Volumes, Large 8vo. Price 45s. 

TWUtb numerous dfcaps, plates, ano SHustratfons in tbe GejL 



GENERAL CONTENTS. 



n. 



in. 

IV. 

V. 

VI. 

vn. 



General Historical Account 
the Petroleum Industry. 

Geological and Geographical 
Distribution of Petroleum and 
Natural Gas. 

Chemical and Physical Pro- 
perties of Petroleum. 

Origin of Petroleum and Natural 
Gas. 

Production of Petroleum, 
Natural Gas, and Ozokerite. 

The Refining of Petroleum. 

The Shale Oil and Allied In- 
dustries. 



Dis. 



of j vm. Transport, Storage, and 
tributlon of Petroleum. 

Testing of Petroleum. 

Application and Uses of 
Petroleum. 

Legislation on Petroleum at 
Home and Abroad. 

Statistics of the Petroleum 
Production and the Petroleum 
Trade, obtained from the 
most trustworthy and official 
sources. 



IX. 
X. 

XI. 

xn. 



I 



*' The most comprehensive and convenient account that has yet appeared 
of a gigantic industry which has made incalculable additions to the comfort of 
civilised man. . . . The chapter dealing with the arrangement for STOKAOS 

and TRANSPORT of GREAT PRACTICAL INTEREST. . . . The DIGEST of LEGIS- 
LATION on the subject cannot but prove of the greatest utility." — The Times. 

"A splendid contribution to our technical literature." — Chemical News. 

"This thoroughly standard work ... in every way excellent 
. . . most fully and ably handled . . . could only have been produced 
by a man in the very exceptional position of the Author. . . . Indispen- 
sable to all who have to do with Petroleum, its applications, MANUFACTURE, 
storage, or transport." — Mining Journal. 

*' We must concede to Mr. lied wood the distinction of having produced a 
treatise which must be admitted to the rank of the in dispensables. It con- 
tains the last word that can be said about Petroleum in any of its scientific, 
technical, and legal aspects. It would be difficult to conceive of a more 
comprehensive and explicit account of the geological conditions associated with 
the supplt of Petroleum and the very practical question of its amount and 
duration." — Journal of Oas Lighting. 
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MINE-SURVEYING (A Treatise on): 

For the use of Managers of Mines and Collieries, Students 
at the Royal School of Mines, do. 

By BENNETT H. BROUGH, F.G.S., Assoc.R.S.M., 

Formerly Instructor of Mine-Surveying, Royal School of Mines. 

Seventh Edition, Enlarged and Revised. With Numerous Diagrams. 

Cloth, 7s. 6d. 

General Contents. 

General Explanations — Measurement of Distances — Miner's Dial — Variation of 
the Magnetic-Needle — Surveying with the Magnetic-Needle in presence of Iron- 
Surveying with the Fixed Needle— German Dial — Theodolite — Traversing Under- 
ground — Surface-Surveys with Theodolite — Plotting the Survey— Calculation of 
Areas — Levelling — Connection of Underground- and Surface-Surveys— -Measuring 
Distances by Telescope — Setting-out — Mine-Surveying Problems — Mine Plans — 
Applications of Magnetic-Needle in Mining — Photographic Surveying — Appendices, 

'* Has proved itself a valuable Text-book ; the bust, if not the only one, in the English 
language on the subject." — Mining Journal. 

" No English-speaking Mine Agent or Mining Student will consider his technical library 
complete without it.'* — Nature. 

" A valuable accessory to Surveyors in every department of commercial enterprise 
Fully deserves to hold its position as a standard."— Colliery Guardian. 



In Large Svo, with Illustrations and Folding-Plates, 10s. 6al 

BLASTING: 

AND THE USE OF EXPLOSIVES. 

A Handbook for Engineers and others Engaged in Mining, 

Tunnelling, Quarrying, &c. 

By OSCAR GUTTMANN, Assoc. M. Inst. C.E. 

Member of the Societies of Civil Engineers and Architects of Vienna and Budapest, 
Corresponding Member of the Imp. Roy. Geological Institution of Austria, &c. 

General Contents.— Historical Sketch— Blasting Materials — Blasting Pow- 
der — Various Powder-mixtures — Gun-cotton — Nitro-glycerine and Dynamite— 
Other Nitro-compounds — Sprengel's Liquid (acid) Explosives —Other Means of 
Blasting — Qualities, Dangers, and Handling of Explosives — Choice of Blasting 
Materials — Apparatus for Measuring Force — Blasting in Fiery Mines — Means cf 
Igniting Charges — Preparation of Blasts — Bore-holes — Machine-drilling — Chamber 
Mines — Charging of Bore-holes — Determination of the Charge — Blasting in Bore- 
holes — Firing — Straw and Fuze Firing — Electrical Firing — Substitutes for Electrical 
Firing — Results of Working — Various Blasting Operations — Quarrying — Blasting; 
Masonry, Iron and Wooden Structures — Blasting in earth, under water, of ice, &c. 

" This admirable work."— CoWery Guardian. 

" Should prove a vade-mecum to Mining Engineers and all engaged in practical work. 
— Iron and Coal Trades Review. 
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NEW VOLUME OF GRIFFIN'S MINING SERIES. 

Edited by G. LE NEVE FOSTER, D.Sc., F.R.S., 

H.M. Inspector of Mines, Professor of Mining, Royal School of Mines. 



Mine Accounts and Mining Book-keeping, 

A Manual for the Use of Students, Managers of Metalliferous 

Mines and Collieries, Secretaries of Mining Companies, 

and others interested in Mining. 

With Numerous Examples taken from the Actual Practice 
of Leading Mining Companies throughout the world. 

BY 

JAMES GUNSON LAWN, Assoc.R.S.M., Assoc. Mem. Inst. C.E., F.G.S., 

Professor of Mining at the South African School of Mines, Capetown, 

Kimberlcy, and Johannesburg. 

In Large Suo. Price 10*. fid. 

GENERAL CONTENTS.— Introduction. Part I. Engagement and Payment of 
Workmen — Data Determining Gross Amount due to Workmen— A. Length of Time Worked 
—Overtime— B. Amount cf Work done— Sinking and Driving— Exploitation— Sliding Scales — 
Modifications— C. Value of Mineral gotten— Deductions— Pay-Shecti«, Due-Bills, and Pay- 
Tickets. Part II. Purchases and Sales— Purchase and Distribution cf Stores— Books and 
Forms Relating thereto— Sales of Product— Methods of 8ale— Contract— Tender— Delivery of, 
and Payment for, Mineral— Tin Ore— Coal— Silver Ore— Gold Ore Part III. Working 
Summaries and Analyses -Summaries of Minerals Raised. Dressed, and Sold; and of 
Labour— Analyses of Costa— Accounts Forwarded to Head Office. Part IV. Ledger, Bal- 
ance Sheet, and Company Books— Head Office Books— Ledger— Principal Accounts of 
a> Mining Company— Capital Account— Sale and Purchase Accounts— Capital Expenditure- 
Personal— Stores— Wages Account— -Bad Debts Account— Cash Account— Bills Receivable and 
Payable Account— Discount and Interest Account— Product Account— Working Accounts- 
Profit and Loss Account— Journal— Inventory— Balance Sheet —Bibliography— Redemption of 
Capital— 1. Debentures— 2. Sinking Fund— A. By Equal Annual Sums— B By Annual Sam 
varying according to a Formula— C. By Annual Sum depending on Mineral worked— 3. En- 
larged Dividends or Bonuses— Depreciation— Reserve Fund— Bibliography— General Consider- 
ations and Companies Books— Private Individuals— Private Partnership Companies— Cost-book 
Companies— Limited Liability Companies— Stocks and Shares— Debentures— Books connected 
with Shares— Miscellaneous Books— Bibliography. Part V. Reports and Statistics— 
Inspections of Workings and Machinery— A. Colliery Reports, <fec— Inspections— Report Books 
—Measurement of Ventilating Current— Permits to fire Shots and carry Safety Lamp Key— 
B. Ore Mine Reports. <fcc — C. Miscellaneous Reports, Ac— Reports of Mining Companies — 
Managers' Reports— Diagrams— Tabular Statements— Reports of Directors— Reports of Cost- 
book Mines— Mining Statistics— Great Britain— Other Countries— Bibliography. 

Ct u It seems impossible to suggest how Mr. Lawn's book could be made more complete or 
more valuable, careful, and exhaustive."— Accountant*' Magazine. 

"Mr. Lawn's book should be found of <;rkat rsE by Mink Secretaries and Mute 
Managers. It consists of five Parts. Part 1 is devoted to the engagement and payment of 
workmen, and contains forms of contracts and pay sheets of various descriptions in use by 
Mining Companies in England and South Africa. Special reference is made to pay sheets and 
forms employed by the De Beers Consolidated Mines, to the General Manager and the late 
Secretary of which Company the author is indebted for the particulars given. Part 2 is taken 
np by a description of books and forms relating to the purchases of Stores, <fec, and to sales of 
the Products of the mines. Part 3 is the most important section of the book, containing in- 
structive details of the manner of obtaining summaries of Working Expenditure and Analyses 
of Costs. The forms used in this connection by the Do Beers Company are shown in extenso. 
Past 4 consists of the Bookkeeping, properly so-called, of a mining company. All details 
concerning the ledger, journal, and other books, and the principal working accounts of a mine 
are given. There are some very interesting formulae in this section, showing the manner in 
which the capital of a company should be kkdkkmed and repaid to its Shareholders. 
According to this manual there are three ways in which this extremely desirable end may be 
arrived at. . . . The book is published at half a guinea, a price low enough considering 
the amount of Information and instruction set forth."— Johannesburg Star. 
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Third Edition. With Folding Plates and Many 
Large 8vo. Handsome Cloth. 36s. 

ELEMENTS OP 

Metallurgy: 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS 

FROM THEIR ORES. 

BY 

J. ARTHUR PHILLIPS, M.Inst.O.K, F.C.S., F.G.S., ike 

AND 

H. BAUERMAN, V.P.G.S. 



GENERAL CONTENTS. 

Refractory Materials. j Antimony. 

Fire-Clays. \ Arsenic. 

Fuels, &c. Zinc. 

Aluminium. Mercury. 

Copper. Bismuth. 

Tin. Lead. 



Iron. 

Cobalt 

NickeL 

Silver. 

Gold. 

Platinum. 






Many notable additions, dealing with new Processes and Development*, 

will be found in the Third Edition. 



" Of the Third Edition, we are still able to say that, as a Text-book of 
Metallurgy, it is the best with which we are acquainted. " — Engineer. 

" The value of this work is almost inestimable. There can be no question 
that the amount of time and labour bestowed on it is enormous. . . . There 
is certainly no Metallurgical Treatise in the language calculated to prove of 
such general utility." — Mining Journal. 

" In this most useful and handsome volume is condensed a large amount of 
valuable practical knowledge. A careful study of the first division of the book, 
on Fuels, will be found to be of great value to every one in training for the 
practical applications of our scientific knowledge to any of our metallurgical 
operations. " — A thenaum. 

" A work which is equally valuable to the Student as a Text-book, and to the 
practical Smelter as a Standard Work of Reference. . . . The Illustrations 
are admirable examples of Wood Engraving." — Chemical New*. 
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STANDARD WORKS OF REFERENCE 

FOR 

Metallurgists, Mine-Owners, Assayers, Manufacturers, 

and all interested in the development of 

the Metallurgical Industries. 

EDITED BY 

Sir W. ROBERTS-AUSTEN, K.C.B., D.C.L., F.R.S., 

CHEMIST AND ASSAYER TO THE ROYAL MINT ; PROFESSOR OF METALLURGY IN 

THE ROYAL COLLEGE OF SCIENCE. 

In Large Svo, Handsome Cloth. With Illustrations. 



L INTRODUCTION to the STUDY of METALLURGY. 
By the Editor. Fourth Edition. 15s. (Seep. 63.) 

2. GOLD {The Metallurgy of). By Thos. Kirke Rose, 
D.Sc, Assoc. R.S.M., F.I.C., of the Royal Mint. Third Edition, 
2 is. (See p. 64.) 

8. IRON (The Metallurgy of). By Thos. Turner, 

Assoc. R.S.M., F.I.C., F.C.S. 16s. (See p. 65.) 



Will be Published at Short Intentals. 

4. STEEL (The Metallurgy of). By F. W. Harbord, 
Assoc. R.S.M., F.I.C. 

6. LEAD AND SILVER (The Metallurgy of). By H. F. 

Collins, Assoc. R.S.M., M.Inst. M.M. Part I., Lead; Part II-, 

Silver. 

6. METALLURGICAL MACHINERY: the Application of 

Engineering to Metallurgical Problems. By Henry Charles Jenkins, 
Wh.Sc, Assoc. R.S.M., Assoc. M. Inst. C.E., of the Royal College of 
Science. 

7. ALLOYS. By the Editor. 

* # * Other Volumes in Preparation. 
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GRIFFIN'S METALLURGICAL SERIES. 



Fourth Edition, Revised and Enlarged. Price 15s. 

AN INTRODUCTION TO THE STUDY 

OF 

METALLURGY. 



BY 



Sir W. ROBERTS-AUSTEN, K.C.B., D.C.L., F.R.S. r 

Associate of the Royal School of Mines ; Chemist and Assayer of the Royal 
Mint ; Professor of Metallurgy in the Royal College of Science. 

In Large 8vo, with numerous Illustrations and Micro-Photographic Tlates 

of different varieties of Steel. 



GENERAL CONTENTS 

The Relation of Metallurgy to Chem- Furnaces. 

istry. Means of Supplying Air to Fur- 
Physical Properties cf Metals. naces. 
Alloys. Thermo-Chemistry. 
The Thermal Treatment of Metals. Typical Metallurgical Processes. 
Fuel and Thermal Measurements. The Micro-Structure of Metals and 
Materials and Products of Metallur- Alloys. 

gical Processes Economic Considerations. 

" No English text-book at all approaches this in the completeness witfr 
which the most modern views on the subject are dealt with. Professor Austen's 
volume will be invaluable, not only to the student, but also to those whose 
knowledge of the art is far advanced." — Chemical News. 

" Invaluable to the student. . . . Rich in matter not to be readily found 
elsewhere. ' ' — A then aum. 

" This volume amply realises the expectations formed as to the result of the 
labours of so eminent an authority. It is remarkable for its originality of con- 
ception and for the large amount of information which it contains. . . . We 
recommend every one who desires information not only to consult, but to STUDY 
this work." — Engineering. 

" Will at once take front rank as a text-book."— Science and Art. 

" Prof. Roberts- Austen's book marks an epoch in the history of the teaching 
of metallurgy in this country." — Industries. 
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GRIFFIN'S METALLURGICAL SERIES. 






Third Edition. Revised and Enlarged. Handsome Cloth. 21s. 

THE HETALLDRGY OF GOLD. 

BY 

T. KIRKE ROSE, D.ScLond., Assoc.R.S.M., 

Assistant Assayer qf tlie Royal Mint. 

Revised and partly Re-written. Including the most recent Improve- 
ments in the Cyanide Process. With Frontispiece 
and numerous Illustrations. 

GENERAL CONTENTS. 

The Properties of Gold and its Alloys. Chlorination : The Preparation of On 

•Chemistry of the Compounds of Gold. , for Treatment 

Mode of Occurrence and Distribution i Chlorination: The Vat Process. 

of Gold. Chlorination: The Barrel Process. 

Placer Mining. , Chlorination Practice in particular 
Shallow Deposits. Mills. 

Deep Placer Mining. The Cyanide Process. 

Quartz Crushing in the Stamp Battery. Chemistry of the Cyanide Process. 
Amalgamation in the Stamp Battery. Pyritic Smelting. 
Other Forms of Crushing and Amal- The Refining' and Parting of Gold 

gamating Machinery. Bullion. 

Concentration in Stamp Mills. The Assay of Gold Ores. 

Stamp Battery Practice in particular ; The Assay of Gold Bullion. 

Localities. . Economic Considerations. 

Bibliography. 

" A.COMPRKUKN8IVB PRACTICAL TRKATisE on this important subject."— The Time*. 

"The most complkte description of the chloki nation procks which haa yet been pub- 
lished."— Mining Journal. 

" Dr. Bosh gained bin experience in the Western States of America, hut he haa aeouNd 
details of gold-working from all parts of the world, and these should be of ouat envies 
to practical men. . . . The four chapters on Chlorination^ written from the point of view 
alike of the practical man and the chemist, txbx with covsidkkatiovb bithxbto diuon- 
kiih>, and constitute an addition to the literature of Metallurgy, which will prove to be ef 
classical value." — Nature. 

"Adapted for all who are interested in the Gold Mining Industry, being free from tech- 
nicalities as far as ponslble. but is more particularly of value to those engaged in toe 
Industry— viz., mill-managers, reduction-officers, Ac." — Cape Time*. 
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GRIFFIN'S METALLURGICAL SERIES. 



THE METALLURGY OF IRON. 

By THOMAS TURNER, Assoc.RS.M., F.I.C., 

Director of Technical Instruction to the Staffordshire County Council, 

In Large 8vo, Handsome Cloth, With Numerous Illustrations 

(many from Photographs). Price 16s. 



General Contents.— Early History of Iron.— Modern History of Iron.— The Age of SteeL 
—Chief Iron Ores.— Preparation of Iron Ores.— The Blast Furnace.— The Air used in the 
Blast Furnace.— Reactions of the Blast Furnace. — The Fuel used in the Blast Furnace. — 
Slags and Fuxes of Iron Smelting.— Properties of Cast Iron.— Foundry Practice. — Wrought 
Iron. — Indirect Production of Wrought Iron.— The Puddling Process.— Further Treatment 
of Wrought Iron. — Corronion of Iron and Steel. 

" A most valuable summart of knowledge relating to every method and stage 
in the manufacture of cast and wrought iron . . . rich in chemical details. . . . 
Exhaustive and thoroughly uf-to-date." — Bulletin of the American Iron 
and Steel Association. 

" This is a delightful book, giving, as it does, reliable information on a subject 
becoming every day more elaborate. " — Colliery Guardian. 

"A thoroughly useful book, which brings the subject up to date. Of 
great value to thoae engaged in the iron industry." — Mining Journal. 



in preparation. 
Companion-Volume on 

THE METALLURGY OF STEEL. 

By F. W. HARBORD, Assoc.RS.M., F.I.C. 



Ready Slwrtly % Important New Work. 

THE METALLURGY OF LEAD AND SILVER. 

By H. F. COLLINS, Assoc.R.S.M., M.Inst.M.M. 
In Two Volumes, Each complete in Itself. 

Part I.— I- E A D. 

A Complete and Exhaustive Treatise on 
THE MANUFACTURE OF LEAD, 

WITH SECTIONS ON 

SMELTING AND D ESIL V E R IS ATION, 
And Chapters on the Assay and Analysis of the Materials Involved. 

To be followed by the Companion -Volume (Part II.) on SILVER. 
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ASSAYING (A Text-Book of): 

For the use of Students, Mine Managers, Assayers, Ac 
By J. J. BERINGER, F.I.C., F.C.S., 

Public Analyst for, and Lecturer to the Mining Association of, Cornwall. 

And C. BERINGER, F.C.S., 

Late Chief Assaycr to the Rio Tinto Copper Company, London, 

With numerous Tables and Illustrations. Crown 8ro. Cloth, 10/& 

Fifth Edition; Revised. 

Gkni-kal Contents. — Part I. — Introductory ; Manipulation : Sampling ; 
Drying ; Calculation of Results — Laboratory-books and Reports. Methods : Dry Gravi- 
metric; Wet Gravimetric— Volumetric Assays: Titrometric, Colorimetric, Gasometric— 
Weighing and Measuring — Reagents— Formulae, Equations, &c. — Specific Gravity. 

Part II. — Metals : Detection and Assay of Silver, Gold, Platinum, Mercury, Copper, 
Land, Thallium, Bismuth, Antimony, Iron, Nickel, Cobalt, Zinc, Cadmium, Tin, Tungstea, 
Titanium, Manganese, Chromium, &c— Earths, Alkalies. 

Pakt III.— Non-Metals : Oxygen and Oxides; The Halogens— Sulphur and Sal* 
phates — Arsenic, Phosphorus, Nitrogen — Silicon, Carbon, Boron — Useful Tables. 

"A really meritorious work, that may be safely depended upon either for systematic 
mttwirfinti or for reference." — Nature. 

"This work is one of the best of its kind. . . . Contains all the information that 
the Assaycr will find necessary in the examination •/ minerals. "—Entituer. 



Handsome Cloth, With Aumerous Illustrations. 6s. 

ELEMENTARY METALLURGY 

(A TEXT-BOOK OF). 
Including the Author's Practical Laboratory Course. 

By A. HUMBOLDT SEXTON, F.I.C., F.C.S., 

Professor of Metallurgy in the Glasgow and West of Scotland Technical College. 

GENERAL CONTENTS.— Introduction—Properties of the Metals— Combustion- 
— Fuels — Refractory Materials— Furnaces— Occurrence of the Metals in Nature—Pre- 
paration of the Ore for the Smelter — Metallurgical Processes — Iron : Preparation of 
Pig Iron— Malleable Iron— Steel— Mild Steel— Copper— Lead— Zinc and Tin— Silver 
— Gold — Mercury — Alloys — Applications of Electricity to Metallurgy — Labora- 
tory Course with Numerous Practical Exercises. 

" Just the kind of work for Students commencing the study of Metal- 
lurgy, or for Engineering Students requiring a general knowledge of it, or 
for Engineers in practice who like a handy work of reference. To all three 
classes we heartily commend the work." — Practical Engineer, 

" Excellently got-up and well-arranged. . . . Iron and copper well 
explained by excellent diagrams showing the stages of the process from start to 
finish. . . . The most novel chapter is that on the many changes wrought 
in Metallurgical Methods by Electricity."— Chemical Trade Journal, 

" Possesses the great advantage of giving a Course of Practical Work.** 
— Mining Journal, 
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In large 8vo. With Numerous Illustrations and Three Folding- Plates. 

Price 21s. 

ELECTRIC SKELTH& & REEIHM: 

A Practical Manual of the Extraction and Treatment 
of Metals by Electrical Methods. 

Being the " Elektro-Metallurgie " of Dr. W. BORCHERS. 

Translated from the Second Edition by WALTER G. McMILLAN, 

V. I.C., F.C.S., 

Sec eta r ft to the Institution of Electrical Engineers; late Lecturer in Metallurgy 

at Mason College, Birminjham. 



CONTENTS. 

Part I. — Alkalies and Alkaline Earth Metals : Magnesium, 
Lithium, Beryllium, Sodium, Potassium, Calcium, Strontium, Barium, 
the Carbides of the Alkaline Earth Metals. 

Part II. — The Earth Metals: Aluminium, Cerium, Lanthanum, 
Didymium. 

Part III. — The Heavy Metals : Copper, Silver, Gold, Zinc and Cad- 
mium, Mercury, Tin, Lead, Bismuth, Antimony, Chromium, Molybdenum, 
Tungsten, Uranium, Manganese, Iron, Nickel, and Cobalt, the Platinum 
Group. 

"Comprehensive and authoritative . . . not only pull of valuable infor- 
mation, but gives evidence of a thorough insight into the technical value and 
possibilities of all the methods discussed." — The Electrician. 

" Dr. DORCHKRS* WELL-KNOWN WORK . . . must OP NECESSITT BE ACQUIRED by 

every one interested in the subject. Excellently put into English with additional 
matter by Mr. McMillan."— Nature. 

" Will be of great service to the practical man and the Student."— Electric Smelting. 



Iji Large 8vo. Handsome Cloth. Price 4a. 

TABLES FOR 

QUANTITATIVE METALLURGICAL ANALYSIS. 

FOR LABORATORY USE. 
.15 v J. JAMES MORGAN, F.O.S., 

Member Sue. Cbem. Industry, Member Cleveland Institnto of Engineers. 

Summary of Contents. — Iron Ores.— Steel.— Limestone, &c. — Boiler In- 
crustations, Clays, and Fire-bricks. — Blast Furnace Slag, &c. — Coal, Coke, 
and Patent Fuel — Water. — Gases. — Copper. —Zinc. — Lead. — Alloys. — White 
Lead. — Atomic Weights. — Factors. — Reagents, &c. 

%* The above work contains several novel features, notably the extension, to quanti- 
tative analysis, of the principles of 'Group' Separations, hitherto chiefly confined to 
Qualitative work, and will be found to facilitate gkkatly the oj orations of Chemists, 
Assaykrs, and others. 
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Second Edition at Press. 



ELECTRO -METALLURGY 

(A TREATISE ON): 

Embracing the Application of Electrolysis to the Plating, Depositing, 
Smelting, ana Refining of various Metals, and to the Repro- 
duction of Printing Surfaces and Art- Work, &c. 

BY 

WALTER G. McMILLAN, F.I.C., F.C.S. 

With numerous Illustrations. Large Crown 8vo. Cloth. 

" This excellent treatise, . . . one of the best and most COMPLETE 
manuals hitherto published on Electro-Metallurgy." — Electrical Review. 

" This work will be a standard." — Jeweller. 

"Any metallurgical process which reduces the cost of production 
must of necessity prove of great commercial importance. . . . We 
recommend this manual to all who are interested in the practical, 
application of electrolytic processes." — Nature. 



Large (.'rown 8vo. Cloth, 8s. bd. 

The Art of the Goldsmith and Jeweller 

A Manual on the Manipulation of Gold in the Various 
Processes of Goldsmith's Work, and the Manu- 
facture of Personal Ornaments. For 
Students and Practical Men. 

By THOS. B. WIGLEY, 

Headmaster of the Jewellers and Silversmiths' Association Technical 

School, Birmingham. 

ASSISTED BY 

J. H. STANSBIE, B.Sc. (Lond.), F.I.O., 

Lecturer at the Birmingham Municipal Technical School. 
In Large Crown Svo. With Numerous Illustrations. 

Central Content*.— Introduction.— The Ancient Goldsmith's Art.— The Metallurgy of Gold*. 
—Prices of Gold, Silver, &c —Preparation of Alloys.— Melting of Gold.— Rolling ana Slitting of 
(Sold.— The Workshop and Tools.— Filigree Wire Drawing.— Manufacture of Personal Ornaments. 
—Finger Rings.— Mounting and Setting.— Mayoral Chains i-nd Civic Insignia.— Antique Jewel- 
lery and its Revival.— Etruscan Work.— Manufacture of Gold Chains.— Pbecioub Stohbs. — 
Cutting Diamonds and other Precious Gems.— Polishing and Finishing.— Chasing, Embossing, 
and Repousse" Work.— The Colouring and Finishing of Articles of Jewellery.— Enamelling : its 
History, Processes, and Applicability.— Heraldic Distinctions and Armorial Bearings.— Engraving: 
its Origin, History, and Processes.— Moulding and Casting of Ornaments, &c— Fluxes, &c. — 
Recovery of the Precious Metals from the Waste Pr< ducts.— Refining Semel and Assaying Semel 
Bars.— Gilding and Electro Deposition.— Hall-Marking Gold and Silver Plate.— Miscellaneous 
Useful Information.— Appendix : Technological Examinations. 
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§9. Griffin's Chemical and Technological Publications. 



Inorganic Chemistry, Profs. Dupre and Hake, 70 

Quantitative Analysis, . Prop. Humboldt Sexton, 70 

Qualitative „ „ „ 70 

Chemical Recreations, J. J. Griffin, . 75 

Chemistry for Engineers, MM. Blount and Bloxam, 71 

,, „ Manufacturers, „ „ 71 

Tables for Chemists and \ -^ p 4M ,„ f uv^,, T * 

Manufacturers, . . J Prof ' ^astell-Evans, . 75 

Metallurgy and Electro- } o 7 > * *- 

Metallurgy, . . . \ ^e Premous Sectton. 

Agricultural Chemistry, . Prof. J. M. Munro, 

Dairy „ . H. D. Richmond, 

Foods, Analysis of, . A. Wynter Blyth, 

Poisons, Detection of, „ 

Technical Mycology (The 1 L s 

Fermentation Industries) f ^ AFAR A!ND feALTER > 

Brewing, .... Dr. W. J. Sykes, 

Cements, • . G. R. Redgrave, 

Gas Manufacture, . . W. Atkinson Butterfield, 74 
Petroleum, MM. Redwood and Holloway, 58 

Oils, Soaps, Candles, . Dr. Alder Wright, . 80 

Lubricants and Lubrica- } MM. Archbutt and 

tion, / Dekley, . . 80 
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Painting and Decorating, W. J. Pearce, . . 77 

Pharmacy, .... Wm. Elbornf, . . 75 

Photography, ... A. Brothers, . 73 

Th n v K ile IndUStrieS : } MM. Knecht and Rawson, 81 
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„ and Cleaning, . G. H. Hurst, . . 83 
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INORGANIC CHEMISTRY 

(A SHORT MANUAL OF). 

BY 

A. DUPRE, Ph.D., F.R.S., 

AND 

WILSON HAKE, Ph.D., F.I.C., F.C.S., 

Of the Westminster Hospital Medical School. 

Second Edition, Revised. Crown 8vo. Cloth, 75. 6d. 

" A well-written, clear and accurate Elementary Manual of Inorganic Chemistry. . . • 
We agree heartily with the system adopted by Drs. Dupre" and Hake. Will maick Exfzki- 
mental Work trkbly interesting brcausb intelligible. " — Saturday Rcvirw. 

'* There is no question that, given the perfect grounding of the Student in his Scieac*, 

the remainder comes afterwards to him in a manner much more simple and easily aapunm. 

The work is an example op the advantages of the Systematic Treatment of a 

Science oyer the fragmentary style so generally followed. By a long way the best of tho 

-small Manuals for Students- — Analyst. 



LABORATORY HANDBOOKS BY A. HUMBOLDT SEXTON, 

Professor of Metallurgy iu tho Glasgow and West of Scotland Technical Collage. 

Sexton's (Prof.) Outlines of Quantitative Analysis. 

FOR THE USE OF STUDENTS. 

With Illustrations. Fourth Edition. Crown 8vo, Cloth, 3b. 

" A compact laboratory ouidb for beginners was wanted, and the want hat 
been well supplied. ... A good and useful book." — Lancet. 



Sexton's (Prof.) Outlines of Qualitative Analysis. 

FOR THE USE OF STUDENTS. 

With Illustrations. Third Edition. Crown 8vo, Cloth, 3s. 6cL 

*' The work of a thoroughly practical chemist." — British Medical Journal, 
" Compiled with great care, and will supply a want."— Journal of Education* 

Sexton's (Prof.) Elementary Metallurgy: 

Including the Author's Practical Laboratory Course. With many 

Illustrations, (is. [See p. 66. 

" Just the kind of work for students commencing the study of metallurgy." — 
Practical Engineer. 
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CHEMISTRY FOR ENGINEERS 
AND MANUFACTURERS. 

A PRACTICAL TEXT-BOOK. 

BY 

BERTRAM BLOUNT, and A. G. BLOXAM, 

F.I.C., F.C.S., Assoc.Inst.C.E., F.I.C., F.C.S., 

Consulting Chemist to the Grown Agents for Consulting Chemist, Head of the Chemistry 

the Colonies. Department, Goldsmiths' Inst., 

New Cross. 

With Illustrations. In Two Vols., Large 8vo. Sold Separately. 



"The authors have succkrdbd beyond all expectations, and have produced a work which 
should give fresh powkr to the Engineer and Manufacturer."— The Times. 



VOLUME I. Price 10«. 6d. 

CHEMISTRY OF ENGINEERING, BUILDING, AND 

METALLURGY. 

General Contejits.— INTRODUCTION— Chemistry of the Chief Materials 
of Construction— Sources of Energy— Chemistry of Steam-raising— Chemis- 
try of Lubrication and Lubricants— Metallurgical Processes used In the 
Winning and Manufacture of Metals. 

"Practical throughout . . an admirable text-book, useful not only to Student*, 
but to Engineers and Managers of works in preventing waste and improving processes."— 
Scotsman. 

" Eminently practical."— Glasgow Herald. 

"A book worthy of high rank . . . its merit is great . . . treatment of the subject 
of gaseous fuel particularly good. . . . Water gas and the production clearly worked out. 
. . . Altogether a most creditable production. We warmly recommend it, and look forward 
with keen interest to the appearance of Vol. II."— Journal of Gas Lighting. 



THE CHEMISTRY OF MANUFACTURING 

PROCESSES. 

General Contents. —Sulphuric Acid Manufacture— Manufacture of Alkali, 
&c— Destructive Distillation -Artificial Manure Manufacture— Petroleum 
—Lime and Cement— Clay Industries and Glass— Sugar and Starch— Brewing 
and Distilling— Oils, Resins, and Varnishes— Soap and Candles— Textiles 
and Bleaching — Colouring Matters, Dyeing, and Printing — Paper and 
Pasteboard— Pigments and Paints— Leather, Glue, and Size— Explosives 
and Matches— Minor Chemical Manufactures. 

"Certainly a good and useful book, constituting a practical guide for students by 
affording a clear conception of the numerous processes as a whole."— Chemical Trade 
Journal. 

"We confidently recommbnd this volume as 
text-book, of great value to students."— The Builder. 



Journal. 

"We confidently recommend this volume as a practical, and not orerloaded, 
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WORKS BY A. WYNTER BLYTH, M.R.C.S., F.C.S., 

Banister at Law. Public Analyst for the County of Devon, and Medical Officer of Health fat 

Si Marylebone. 

POODSs 

THEIR COMPOSITION AND ANALYSIS. 

In Demy 8vo, with Elaborate Tables, Diagrams, and Plates. Handsome) 

Cloth. Foubth Edition. Price 21s. 

GENERAL CONTENTS. 
History of Adulteration — Legislation, Past and Present — Apparatus 
useful to the Food- Analyst — "Ash" — Sugar — Confectionery — Honey — 
Treacle— Jams and Preserved Fruits— Starches — Wheaten-Flour — Bread 
— Oats — Barley — Rye— Rice — Maize — Millet — Potato — Peas — Chinese 
Peas — Lentils — Beans — Milk — Cream — Butter — Oleo-Margarine — 
Butterine — Cheese — Lard — Tea— Coffee — Cocoa and Chocolate — Alcohol — 
Brandy — Rum — Whisky — G in — Arrack — Liqueurs — Absinthe — Principles 
of Fermentation — Yeast — Beer — Wine — Vinegar — Lemon and Lime 
Juice — Mustard — Pepper — Sweet and Bitter Almond — Annatto — Olive 
Oil — Water — Standard Solutions and Reagents. Appendix: Text ol 
English and American Adulteration Acts. 

PRESS NOTICES OF THE FOURTH EDITION. 

'* Simply indispensable in the Analyst's laboratory."— The Lancet. 

"The Standard work on the subject . . . Every chapter and every page gives 
abundant proof of the strict revision to which the work has been subjected. . . . The 
section on Milk is, we believe, the most exhaustive study of the subject extant. . . 
indispensable manual for Analysts and Medical Officers of Health." — Public Health, 

" A new edition of Mr. Wynter Blyth's Standard work, enriched with all thb 
discoveries and improvements, will be accepted as a boon."— Chemical News. 



POISONS: 

THEIR EFFECTS AND DETECTION. 

Thtrd Edition. In Large 8vo, Cloth, with Tables and Illustration*. 

Price 21s. 

GENERAL CONTENTS. 

I. — Historical Introduction. II. — Classification — Statistics — Connection 
between Toxic Action and Chemical Composition — Life Tests— General 
Method of Procedure — The Spectroscope — Examination of Blood and Blood 
Stains. III. — Poisonous Gases. IV. — Acids and Alkalies. V. — Mor* 
or less Volatile Poisonous Substances. VI. — Alkaloids and Poisonow* 
Vegetable Principles. VII. — Poisons derived from Living or Dead Animal 
Substances. VIII. — The Oxalic Acid Group. IX. — Inorganic Poisons. 
Appendix : Treatment, by Antidotes or otherwise, of Cases of Poisoning. 

" Undoubtedly the most complete work on Toxicology in our language."— The Analyst (em 
the Third Edition). 

"As a practical guide, we know no better work."— The Lancet (on the Third Edition), 

•»• In the Third Edition, Enlarged and partly Re-written, New Analytical Methods hav» 
been introduced, and the Cadaveric Alkaloids, or Ptomaines, bodies playing so great a part la 
Vood-poisoning and in the Manifestations of Disease, have received special attention. 
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SECOND EDITION, Crown Svo, Handsome Cloth. 2U. 

Photography: 

ITS HISTORY, PROCESSES, APPARATUS, AND MATERIALS. 

1 

.A. PBACTICAL HsKJ^ISTTTJ^Xj. 

Comprising Working Details of all the More 

Important Methods. 

KY 

A. BROTHERS, F.R.A.S. 

WITH NUMEROUS FULL PAGE PLATES BY MANY OF THE PRO- 
CESSES DESCRIBED, AND ILLUSTRATIONS IN THE TEXT. 



GENERAL CONTENTS. 

Part. I.— Introductory : His- Part III. — Apparatus, 
torical Sketch; Chemistry and p ART iv. -Materials. 
Optics of Photography; Arti- 
ficial Light. ! P ART V. — Applications of Photo- 

Part 1 1. — Photographic Pro- graphy ; Practical Hints. 
cesses. 

"Mr. Brothers has had an experience in Photography so large and varied that any work 
by him cannot fail to be interesting and valuable. ... A most comprehensive volume, 
entering with full details into the various processes, and very fully illustrated. The 
practical hints are of great value. . . . Admirably sot up." — Brit.J our. of Photography. 

" For the illustrations alone, the book is most interesting ; but, apart from these, the 
volume is valuable, brightly and pleasantly written, and MOST admirably arranged."— 
Photographic News. 

" Certainly the finest illustrated handbook to Photography which has ever bees 
published. Should be on the reference shelves of every Photographic Society/'— A matour 
Photographer. 

"A handbook so far in advance of most others, that the Photographer must BOt fail 
to obtain a copy as a reference work." — Photographic Work. 

"The completest handbook of the art which has yet been published." — Scotsman,. 

"A Standard Work on Photography brought quite up to date." — Photography. 



* * 
* 



This Edition includes all the Newer Developments in Photographic 
Methods, together with Special Articles on Radiography (the X Rays), 
Colour Photography, and many New Plates. 
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Second Edition, Revised and Enlarged, with New Section 

On ACETYLENK. 

With Numerous llluntratiom. Hand tome Cloth. 10*. 6rf. 

GAS MANUFACTURE 

(THE CHEMISTRY OF). 

A Hand-Book on the Production, Purification, and Testing 
of Illuminating Gas, and the Assay of the Bye- 
Products of Gas Manufacture. For the 
Use of Students. 

BY 

W. J. ATKINSON BUTTERFIELD, M.A., F.I.C., F.C.S., 

Formerly Head Chemist, Gas Works, Beck ton, Lomluu. K 

" The bert work of it» kind which we have ever had the pleasure of re- 
viewing. The new Edition is well deserving a place in every Engineering 
Library." — Journal of dan Lightinu. 

" Amongst works not written in German, we uei'ommekj) before all others, 
Buttkrfi eld's Chemistry ok (J as Maxufactu rk."— Chemiker ZtxUiny. 

GENERAL CONTENTS. 

I. Raw Materials for Gas VI. Final Details of Manu- 

Manufacture. facture. 

II. Coal Gas. VII. Gas Analysis. 

III. Carbnretted Water Gas. VIII. Photometry. 

IV. Oil Gas. IX. Applications of Gas. 
V. Enriching by Light Oils. X. Bye-Products. 

XI. Acetylene. 



* * Thi9 work deals primarily with the ordinary processes of Gas Manufacture 
employed in this country, and aims especially at indicating the principles on which 
they are based. The more modern, but as yet subsidiary, processes are fully treated also. 

The Chapters on Gas Analysis and Photometry will enable the consumer to 
grasp the methods by which the quality of the gas he uses is ascertained, and in the 
Chapter on The Applications of Gas, not only is it discussed as an illuminant, but 
also as a ready source of heat and power. 

The Incandescent Gas Light is dealt with in an exhaustive manner, and the 
latest theories of its physical basis, as well as the practical developments of lighting 
by Incandescence, are thoroughly discussed. 

' In Chapter X. an attempt has been made to trace in a readily-intelligible manner 
the extraction ot the principal derivatives from the crude Bye-products. 

The work deals incidentally with the most modern features of the industry, in- 
cluding inter alia the commercial production and uses of Acetylene, to which a 
special Chapter is devoted in the new Edition, and the application of compressed gas 
for Street Traction. The needs of the Students in Technical Colleges and Classes have 
throughout been kept in view. 
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CASTELL-EVANS (Prof. J., F.I.C., F.C.S., 

Finsbury Technical College) : 

TABLES AND DATA for the use of ANALYSTS, CHEMICAL 
MANUFACTURERS, and SCIENTIFIC CHEMISTS. In Large 

8vo. Strongly Bound. [Shortly, 

*** This important Work will comprehend as far as possible all rules and tables 
required by the Analyst, Brewer, Distiller, Acid- and Alkali-Manufacturer, &c. &c. ; and 
also the principal data in Thekmo-Chemii>try, Elhctko-Chemistry, and the various 
branches of Chemical Physics which are constantly required by the Student and Worker in 
Original Research. 

Every possible care has been taken to ensure perfect accuracy, and to include the results 
of the most recent investigations. 



ELBORNE (Wm., B.A., F.L.S., F.C.S.) : 

PRACTICAL PHARMACY. (See p. 106 General Catalogue.) 



GRIFFIN (John Joseph, F.C.S.) : 

CHEMICAL RECREATIONS: A Popular Manual of Experimental 
Chemistry. With 540 Engravings of Apparatus. Tenth Edition. Crown 
Svo. Cloth. Parts I. and II., complete in one volume, 12/6. 

Separately — Part I., Elementary, 2/; Part II., The Chemistry of the 
Non-Metallic Elements, 10/6. 



MUNRO (J. M. H., D.Sc, Professor of Chemistry, 

Downton College of Agriculture): 

AGRICULTURAL CHEMISTRY AND ANALYSIS: A Prac- 
tical Hand-Book for the Use of Agricultural Students. {Griffin's 
Technological Manuals.) In Preparation. 



IMPORTANT NEW WORK. NEARLY READY. 

DAIRY CHEMISTRY: 

A PRACTICAL HANDBOOK FOR 

DAIRY MANAGERS, CHEMISTS, ANALYSTS. 

By H. DROOP RICHMOND, F.C.S., 

CHEMIST TO TIIK AYLKSISUKY DAIRY COMPANY. 

Contents. — Introductory. — The Constituents of Milk. — Analysis of Milk. — 
Normal Milk, its Adulterations and Alterations and their Detection. — The Chem- 
ical Control of the Dairy.— Biological and Sanitary Matters.— Butter.— Other 
Milk Products.— Milk of Mammals other than the Cow.— Tables.— Appendix, &c. 
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Painters' 
Colours, Oils, & Varnishes: 

A PRACTICAL MANUAL. 

By GEORGE H. HURST, F.C.S., 

Member of the Society of Chemical Industry ; Lecturer on the Technology of Painters* 
Colours, Oils, and Varnishes, the Municipal Technical School, Manchester. 

Second Edition, Revised and Enlarged. With Illustrations. 12s. 6d. 

General Contents. — Introductory — The Composition, Manufacture, 
Assay, and Analysis of Pigments, White, Red, Yellow and Orange, Green, 
Blue, Brown, and Black— Lakes — Colour and Paint Machinery — Paint Vehicles 
{Oils, Turpentine, &c, &c.) — Driers — Varnishes. 

"This useful book will prove most valuable." 1 — Chemical News. 

"A practical manual in every respect . . exceedingly instri'ctiyk. The 

section on Varnishes is the most reasonable we have met with."— Chemist and Druggist. 

" Very valuable information is given." — Plumber and Decorator. 

" A thoroughly practical book, . . . the only English work that satisfactorily 
treats of the manufacture of oils, colours, and pigments." — Chemical Trades' Journal. 

" Throughout the work are scattered hints which are invaluable."— /»tf ention. 



In Crown 8vo, Extra. With Illustrations. 8s. 6d. 

CALCAREOUS CEMENTS: 

THEIR NATURE, PREPARATION, AND USES. 

» Remavk8 upon. Cement n^esstlntf. 



BY 

GILBERT R. REDGRAVE, Assoc. Inst. C.E. 

General Contents. — Introduction — Historical Review of the Cement 
Industry — The Early Days of Portland Cement — Composition of Portland 
Cement— Processes of Manufacture — The Washmill and the Backs — 
Flue and Chamber Drying Processes — Calcination of the Cement Mixture — 
Grinding of the Cement — Composition of Mortar and Concrete — Cement 
Testing — Chemical Analysis of Portland Cement, Lime, and Raw 
Materials — Employment of Slags for Cement Making — Scott's Cement, 
Selenitic Cement, and Cements produced from Sewage Sludge and the 
Refuse from Alkali Works — Plaster Cements — Specifications for Portland 
Cement — Appendices (Gases Evolved from Cement Works, Effects of Sea- 
water on Cement, Cost of Cement Manufacture, &c, &c.) 

" A work calculated to be of great and extended utility."— Chemical Neves. 

41 Invaluable to the Student, Architect, and Engineer."— Building News. 

•' A work of the greatest intkrkst and usefulness, which appears at a very critical 
period of the Cement Trade."— Brit. Trade Journal. 

" Will be useful to all interested in the makukactuub, use, and testing of Cement*.**— 
Engineer. 
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Painting and Decorating: 

A Complete Practical Manual for House 
Painters and Decorators. 

Embracing the Use of Materials, Tools, and Appliances; the 

Practical Processes involved ; and the General Principles 

of Decoration, Colour, and Ornament. 

BY 

WALTER JOHN PEARCE, 

UCTURKK AT THE MANCHESTER TECHNICAL SCHOOL FOB HOCSK-rAINTlNO AND DKCOBATDia. 

In Crown 8vo. extra. With Numerous Illustrations and Plates 
(some in Colours), including Original Designs. 12s. 6d. 



GENERAL CONTENTS. 

Introduction — Workshop and Stores— Plant and Appliances— Brushes and 
Tools— Materials : Pigments, Driers, Painters' Oils — Wall Hangings — Paper 
Hanging— Colour Mixing — Distempering — Plain Painting — Staining — Varnish 
and Varnishing — Imitative Painting — Graining — Marbling — Gilding — Sign- 
Writing and Lettering — Decoration: General Principles — Decoration in Dis- 
temper — Painted Decoration — Relievo Decoration — Colour — Measuring and 
Estimating — Coach-Painting — Ship-Painting. 



"A THOROUGHLY USEFUL BOOK . . . gives GOOD, SOUND, PRACTICAL 

information in a clear and concise form. . . . Can be confidently 
recommended alike to Student and Workman, as well as to those carrying on 
business as House -Painters and Decorators." — Plumber and Decorator. 

" A thoroughly good and reliable text-book. ... So full and 
complete that it would be difficult to imagine how anything further could be 
added about the Painter's craft." — Builders 1 Journal. 



%* Mr. Pearce's work is the outcome of many years 1 practical ex- 
perience, and will be found invaluable by all interested in the subjects 
of which it treats. It forms the Companion- Volume to Mr. Geo. Hurst'* 
well-known work on " Paintkhs* Colours " (see p. 76). 
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In Large 8vo. Handsome Cloth. Price 21s. 

BREWING; 

THE PRINCIPLES AND PRACTICE OF. 

FOR THE USE OF STUDENTS AND PRACTICAL MEN. 

BV 

WALTER J. SYKES, M.D., D.P.H., F.I.C., 

EDITOR OF "THK ANALYST." 

With Plate and Illustrations. 

" A volume of Brewing Science, which had long heen awaited. . . . We consider it oue- 
of thb most complete in contents and novel in arrangembnt that lias yet been published. 
. . . Will command a large sale."— The Breioers' Journal. 

"The appearance of a work such as this serves to remind us of the enormously bapid> 
advances made in our knowledge of the Scientific Principles underlying the Brewing Processes. 
. . . Dr. Sykes' work will undoubtedly be of the greatest assistance, not merely to Brewers,, 
but to all Chemists and Biologists interested in the problems which the Fermentation" industries* 
present."— The Analyst. 

"The publication of Dr. Sykes' masterly treatise on the art of Brewing is quite an event 
in the Brewing World. . . . Deserves our warmest praise. ... A better guide than Dr.. 
Sykes could hardly be found."— County Brewers' Gazette. 

GENERAL CONTENTS. 

I. Physical Principles involved in Brewing Operations: Heat: The Ther- 
mometer—Specific Heat— Latent Heat— Evaporation— Density and Specific Gravity— Hydro- 
meters Chemistry, with special reference to the materials used in Brewing, 

II. The Microscope : General Description of the— Microscopical Manipulation 
—Examination of Yeast— Hanging-Drop Method— Examination of Bacteria— Microscopical 
Preparations— Bacteriological Methods— Bacteriological Examination of Water— Hansen's 
Method— Wichmann's Method- Bacteriological Examination of Air. Vegetable Biology : 
The Living Cell— Osmosis— The Yeasts— The Mycoderms— The Torula, Ac— The Bacteria- 
Fermentation and Putrefaction— Bacterium termo- Butyric Acid Bacteria, Ac— The Mould 
Fungi— Mucor mucedo, <fec— Simple Multicellular Organisms— Penicillium glaucum, Ac— 
Mould Fungi Dangerous on Brewing Premises— The Higher Plants— Germination of Barley — 
Structure of Barleycorn. Fermentation : Ancient— Views of Liebig on— The Physiological 
Theory— Doctrine of Spontaneous Evolution— Sterilisation of Organic Fluids— Competition 
amongst Micro-Organisms— Distribution of Atmospheric Germs— Hansen's Investigations 
on the Air of Breweries— Pasteur's Experiments and Theory— Other Theories of Fermentation 
—Investigations of Hansen— Pure Cultures from a Single Cell— Introduction of Pure Yeast 
Cultures into the Brewery— Hansen's and other Pure Yeast Cultivation Apparatus— Advan- 
tages of Hansen's Pure Single-Cell Yeast— Differences in the Action of the various Yeasts. 

III. Water : Occurrence and Composition of— Results of Analysis of— Hardness — 
Waters Suitable for the Production of Different Classes of Ale— Artificial Treatment of 
Waters— Kainit— Influence of Boiling— Organic Constitution- Effect of Filtration- Methods 
of Water Analysis— Microscopic Examination of Water Sediments. Barley and Halting : 
Barley— Choice of— Vitality— Age— Malting— Steepings-Steep-Water— Uermination of Barley 
—Flooring — Sprinkling — Withering — Pneumatic Malting — Galland's System — Saladin's— 
Hemming's— Drying Kiln— Changes Effected in Drying— Storage— Chemical Examination 
of Barley— Malt Substitutes— Quality of Malt— Chemical Examination of Malt— Ready-formed 
Sugars— Maltol. Brewery Plant: Gravitation Brewery— Cold and Hot Liquor Backs- 
Malt Mill— Mash Tun, <fee.— Coppers- Coolers— Refrigerators— Collecting and Fermenting 
Vessels— Burton Union System— A ttemperators— Parachutes— Racking Squares— Vats and 
Casks. Brewing : Estimation of Quantities for the Brew— Amount of Liquor Required- 
Hardening Materials— Mashing— U^e of Subsidiary Apparatus— Black Beers— Sparging— 
Boiling— Action of Hop-tannin Bodies— Cooling— Refrigerating— Collection of Wort— Extract 
Yielded— Fermentation— Addition of Yeast— Change of Yeast— Fermentation Temperatures- 
Dressing— Appearance of Heads— Cleansing System— Stone Square System— Settling and 
Racking— Dry Hopping— Secondary Fermentation— Priming— Antiseptics— Fining— Bottled 
Ales and Bottling. Beer and its Diseases : Flavour and Aroma— Condition— Palate 
Fulness- Head— Brightness— Turbidity — Ropiness — Bibliography— Appendices : Solution 
Weight and Solution Factor— Specific Rotatory Power- The Law or Definite Relation- 
Alcoholic Fermentation without Yeast-Cells- Fermentation in a Vacuum— Index. 
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In Large 8vo. Handsome Cloth. With numerous Illustrations. 

TECHNICAL MYCOLOGY: 

THE UTILIZATION OF MICRO-ORGANISMS IN THE 

ARTS AND MANUFACTURES. 

A Practical Handbook on Fermentation and Fermentative Pro- 
cesses for the Use of Brewers and Distillers, Analysts, 
Technical and Agricultural Chemists, and all 
interested in the Industries dependent 
on Fermentation. 

By Dr. FRANZ LAFAR, 

Professor of I-Yrmentation-PhyBioh gy ami "Hactrriology in the Technical 

High School, Vienna. 

With an Introduction by Dr. EMIL CHR. HANSEN, Principal of tha- 

Carlsberg Laboratory, Copenhagen. 

Translated by CHARLES T. C. SALTER. 

In Two Volumes, aold Separately, 



Vol. I. now Ready. Complete in Itself. Price 15s. 



"Thf first work of tho kind which can lay claim to completeness in the treatment or 
a fascinating subject. The plan is admirable, the classification simple, the style is good,, 
and the tendency of the whole volume is to convey sure information to the reader."—- 
Lancet. 

44 We cannot sufficiently praise Dr. Lafar's work nor that of his admirable translator^ 
No brewer with a love for his calling can allow such a book to be absent from his library.'" 
—Breicer's Journal, -Yew York. 

" We con most cordially recommend Dr. Laiar's volume to the Members of our pro- 
fession . . . This treatise will supply a want felt in many industries. ... No one 
will fail to observe how well Mr. Salter has done his work. The publishers have fully 
maintained their reputation as regards printing, binding, and txcellcnce of paper." — 
''Item teal yews. 

%* The publishers trust that before long they will be able to present English readers- 
with the second volume of the above work, arrangements having been concluded whereby,, 
upon its appearance in Germany the English translation will be at once put in hand. 
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WORKS BY DR. ALDER WRIGHT, F.R.S. 

Fixed Oils, Fats, Butters, 

and Waxes: 

THEIR PREPARATION AND PROPERTIES, 

AND THE 

MANUFACTURE THEREFROM OF CANDLE8, 
SOAPS, AND OTHER PRODUCTS. 

BY 

C. R. ALDER WRIGHT, D.Sc, F.R.S., 

Late Lecturer on Chemistry, St. Marv's Hospital Medical School ; Examiner in "Soap** 

to the City and Guilds of London Institute. 

In Large Svo. Handsome Cloth. With 144 Illustrations. 28s. 

" Dr. Wright's work will be found absolutely indispensable by every 
Teems with information valuable alike to the Analyst and the Technical Chi 
The Analyst. 

"Will rank as the Standard English Authority on Oils and Fats for 
years to come."— Industries and Irtn. 

At Press, Important Nev: Work. 

Lubrication & Lubricants: 

A TREATISE ON THE 
THEORY AND PRACTICE OF LUBRICATION 

AND ON" T1IK 

NATURE, PROPERTIES, AND TESTING OF LUBRICANTS. 
By LEOXARD ARCHBUTT, F.I.O., F.O.S., 

ChcmiHt to the Midland Railway Company, 

AND 

R. MOUNTFORD DEELEY, M.I.M.E., F.G.S., 

Midlaud Railway Locomotive Department. 

%* This work will deal in an exhaustive manner with everything 
apkhtaininc; to thk subject of which it treats. It contains a large amount 
of valuable information respecting the sources and preparation OP LUBRI- 
CANTS, together with copiois directions for their chemical and mechanical 
valuation, and for the detection of forekjn substances and adulterants 
generally, information which has hitherto only existed in a scattered and 
fragmentary condition in the '* Proceedings" and "Transactions" of Learned 
Societies, and is now rendered available for the first time in a systemattsed 

AND CONVENIENT FORM. 
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THE TEXTILE INDUSTRIES. Si 

§10. THE TEXTILE INDUSTRIES. 

"The most (lUUHiud nanMUn Drains that tu jet appeared In tha EnaUaa 
enenene . . . llkel, la be ana Biudus Woen or Beeaaaace tor jeere to coma."— 

In Two Large 8vo Volumes, 920 
pp., with a SUPPLEMENTARY 
Volume, containing Specimens 
of Dyed Fabrics. 45s. 

A 

MANUAL OF DYEING: 

fOR THE USE OF PRACTICAL DYERS, UANUFACTURERS, STUDENTS, 
AND ALL INTERESTED IN THE ART OF DYE/NO. 

E. KNECHT, Ph.D., F.I.C., CHR. RAWSON, F.I.C., F.C.S., 

And RICHARD LOEWENTHAL, Ph.D. 




UaCHKRAL Costk-ith.— Chemical Technology of tha Textile fabrics- 
Water — Washing and Bleaching — Acids, Alkalies, Mordants — Natural 
Colouring Matters— Artificial Orjfanic Colouring Matters— Mineral Colour* 
— Machinery uaed in Dyeing— Tinctorial Properties of Colouring Matter*— 
Analysis and Valuation of Materials used in Dyeing, to., to. 

, n,!. RI ,siv., r .,i.EBo.. . . . will be widely appmelmd."— ditmical Ntm- 
on -tie ambient"— Ttltili ifannrtKlBrtr. 



. r> plHcAd in the hand! of those dilly emraged la the dje- 

ehomlit, dyer, and more paracnlirly to the riling dyer 
: which it it ™,M.hlng to meet with."— Amn**frmi4i, 
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Si CHARLES GRIFFIN <* CO.'S PUBLIC A TIONS. 

Companion-Volume to Knecht and Raw son's "Dyeing. " 

TEXTILE PRINTING: 

A PRACTICAL MANUAL. 

Including the Processes Used in the Printing of 

COTTON, WOOLLEN, SILK, and HALF- 

SILK FABRICS. 

BY 

C. F. SEYMOUR ROTHWELL, F.C.S., 

Mem. Soc. of Chemical Industries; late Lecturer at the Municipal Technical School, 

Manchester. 

In Large 8vo, with Illustrations and Printed Patterns. Price 2 is. 



" By far the best and most practical book on textile printing which has yet been 
brought out, and will loug remain the standard work on the subject It is essentially* 
practical in character."-— Textile Mercury. 

14 TnK most practical manual of textile printing which has yet appeared. We hare- 
no hesitation in recommending it M — The Textile Manufacturer. 

" Undoubtedly Mr. Eothwell's book is the best which has appeared on textlus 
printing, and worthily forms a Companion- Volume to * A Manual on Dyeing/ "—The Dyer 
and Calico Printer. 
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GENERAL CONTENTS. 

Introduction. j Padding Style. 

The Machiuery Used iu Textile ' Resist and Discharge Styles. 

Printing. ' The Printing of Compound 
Thickeners and Mordants. Colourings, Ac 

The Printing of Cotton Goods. The Printing of Woollen Goods. "j 

The Steam Style. i The Printing of Silk Goods. 

Colours Produced Directly on the | Practical Recipes for Printing. , 

Fibre. j Appendix. 
Dyed Styles. Useful Tables. 

Patterns. 



) 
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Large 8vo. Handsome Cloth. 12s. 6d. 

BLEACHING & CALICO-PRINTING. 

A Short Manual for Students and 

Practical Men. 

By GEOEGE DUEER, 

Director of the Bleaching, Dyeing, and Printing Department at the Accrington and Bacup 
Technical Schools ; Chemist and Colourist at the Irwell Print Works. 

Assisted by WILLIAM TURNBULL 

(of Turnbull & Stock dale, Limited). 

With Illustrations and upwards of One Hundred Dyed and Printed Patterns 
designed specially to show various Stages of the Processes described. 

GENERAL CONTENTS. -Cotton, Composition 4 of; Bleaching, New 
Processes ; Printing, Hand-Block ; Flat-Press Work ; Machine Printing — 
Mordants— Styles of Calico-Printing : The Dyed or Madder Style, Resist 
Padded Style, Discharge and Extract Style, Chromed or Raised Colours, 
Insoluble Colours, &c. — Thickeners — Natural Organic Colouring Matters 
— Tannin Matters — Oils, Soaps, Solvents — Organic Acids — Salts — Mineral 
Colours— Coal Tar Colours — Dyeing— Water, Softening of — Theory of '.Colours 
— Weights and Measures, &c. 

" When a rbady way out of a difficulty is wanted, it is 121 books lies this that it is found."— 
Textile Recorder. 

"Mr. Ddkrr's work will he found most useful. . . . The information given is of qua* 
▼^lub. . . . The Recipes are thoroughly practical."— Textile Manufacturer. 



GARMENT 
DYEING AND CLEANING. 

A Practical Book for Practical Men. 

By GEORGE H. HURST, F.C.S., 

Member of the Society of Chemical Industry. 
With Numerous Illustrations. 4s. 6d. 

General Contents. — Technology of the Textile Fibres — Garment Cleaning 
— Dyeing of Textile Fabrics — Bleaching — Finishing of Dyed and Cleaned Fabrics — 
Scouring and Dyeing of Skin Rugs and Mats — Cleaning and Dyeing of Feathers — 
Glove Cleaning and Dyeing — Straw Bleaching and Dyeing—Glossary of Drugs 
and Chemicals — Useful Tables. 

" An up-to-date hand book has long been wanted, and Mr. Hurst has done nothing 
-more complete than this. An important work, the more so that several of the branches of 
the craft here treated upon are almost entirely without English Manuals for the guidance 
of workers. The price brings it within the reach of all." — Dyer and Calico- Printer. 

" Mr. Hurst's work decidedly fills a want . . . ought to be in the hands of 
every garment dyer and cleaner in the Kingdom" — Textile Mercury. 
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Sixteenth Annual Issue. Handsome cloth, 7s. 6d. 

THE OFFICIAL YEAR-BOOK 

or THE 

SCIENTIFIC AND LEARNED SOCIETIES OF GREAT BRITAIN 

AND IRELAND. 

COMPILED FROM OFFICIAL SOURCES. 

Comprising (together with other Official information) LI8T8 of the 
PAPERS read during 1898 before all the LEADING 80C/ETIE8 throughout 
the Kingdom engaged in the following Departments of Research : — 

I x. Science Generally : i.e., Societies occupy- 
ing themselves with several Branches of 
Science, or with Science and Literature 
Jointly. 

| a. Mathematics and Physics. 

1 3. Chemistry and Photography. 

f 4. Geology, Geography, and Mineralogy. 

1 5. Biology, including Microscopy and An- 
thropology. 



f 6. Economic Science and Statistics. 

f 7. Mechanical Science, Engineering, and 

Architecture 
f 8. Naval and Military Science. 
f 9. Agriculture and Horticulture. 
§ zo. Law. 
fix. Literature. 
\i2. Psychology. 
§13. Archaeology. 

§14. Medicine. 



"'The Year-Book of Societies ' fills a very real want." — 
Engineering. 

" Indispensable to any one who may wish to keep himself 
abreast of the scientific work of the day." — Edinburgh Medical 
Journal. 

** The Ybar-Book of Societies is a Record which ought to be of the greatest use for 
the progress of Science. " —Lord Play/air, F.R.8., K.C.B., M.P. t P ast- President of tkt 
British Association. 

" It goes almost without saying that a Handbook of this subject will be in time 
one of the most generally useful works for the library or the desk."— The Times. 

"British Societies are*To^y" wcirTepresentea In the 'Year-Book of the Scientific and 
Learned Societies of Great Britain and Ireland/"— (Art. " Societies " in New Edition of 
"Encyclopaedia Britannica," vol. xxiij 



Copies of the First Issue, giving an Account of the History, 
Organization, and Conditions of Membership of the various 
Societies, and forming the groundwork of the Series, may still be 
had, price 7/6. Also Copies of the following Issues. 



The year-book of societies forms a complete index to 
the scientific work of the year in the various Departments. 
It is used as a ready Handbook in all our great Scientific 
Centres, Museums, and Libraries throughout the Kingdom, 
and has become an indispensable book of reference to every 

one engaged in Scientific Work. 
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PRACTICAL MEDICAL HANDBOOKS. 85 

Fifth Edition, Thoroughly Revised and Enlarged. With 

Additional Illustrations. Price 6s. 

PRACTICAL SANITATION: 

A HAND-BOOK FOR SANITARY INSPECTORS AND OTHERS 

INTERESTED IN SANITATION. 

By GEORGE REID, M.D., D.P.H., 

Fellow, Mem. Council, and Examiner, Sanitary Institute of Great Britain, 
and Medical Officer to the Staffordshire County Council. 

tmittb an BppenMj on Sanitarg Xaw. 

By HERBERT MAN LEY, M.A., M.B., D.P.H., 

Medical Officer of Health for the County Borough of West Bronvwich. 

General Contents. — Introduction — Water Supply: Drinking Water, 
Pollution of Water — Ventilation and Warming — Principles of Sewage 
Removal — Details of Drainage ; Refuse Removal and Disposal — Sanitary 
and Insanitary Work and Appliances — Details of Plumbers Work — House 
Construction — Infection and Disinfection — Food, Inspection of ; Charac- 
teristics of Good Meat ; Meat, Milk, Fish, &c, unfit for Human Food — 
Appendix : Sanitary Law ; Model Bye-Laws, &c. 

"Dr. ReicTs very useful Manual . . . abounds in practical detail. ^ 
— British Medical Journal. 

" A very useful Handbook, with a very useful Appendix. We recommend 
it not only to Sanitary Inspectors, but to Householders and all interested 
in Sanitary matters." — Sanitary Record. 



Third Edition, Revised. Large Crown &vo. Handsome Cloth. 4s. 

A MANUAL OF AMBULANCE. 

By J. SCOTT RIDDELL, CM., M.B., M.A., 

Senior Aaat. -Surgeon, Aberdeen Royal Infirmary ; Lecturer and E zaminer to the Aberdeem 

Ambulance Association ; Examiner to the St. Andrew's Ambulance Association, 

Glasgow, and the St. John Ambulance Association, London. 

With Numerous //lustrations and Full Page Plates. 



General Contents. — Outlines of Human Anatomy and Physiology — 

------ Ua 



The Triangular Bandage and its Uses — The Roller Bandage and its 
— Fractures — Dislocations and Sprains — Haemorrhage — Wounds — Insensi- 
bility and Fits — Asphyxia and Drowning— Suffocation— Poisoning—Bunui, 
Frost-bite, and Sunstroke — Removal of Foreign Bodies from (a) The Eye ; 
(6) The Ear; (c) The Nose; {d) The Throat; (e) The Tissues— Ambulance 
Transport and Stretcher Drill— The After-treatment of Ambulance Patient* 
— Organisation and Management of Ambulance Classes — Appendix : Ex- 
amination Papers on First Aid. 

"A capital book. . . . The directions are short and oucab, and testify to the 
hand of an able surgeon."— Edin. Med. Journal. 

" This little volume seems to us about as good as it couldposslbly be, . . . Contain* 
practically every piece of information necessary to render First aid. . . . Should find 
Its place in every household library."— Daily Chronicle. 

"So admirable is this work , that it is difficult to imagine how it could bo better."— 
CtUUry Guardian. 
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GRIFFIN S "OPEN-A IR" SERIES. 

"Boys GOULD NOT HAVE A MORE ALLURING INTRODUCTION to Scientific pUTSUlU 

than these charming-looking volumes."— Letter to the Publishers from the Head- 
master of one of our great Public Schools. 

OPEJUUH STUDIES III B0TAJ1Y: 

SKETCHES OF BRITISH WILD FLOWERS 

IN THEIR HOMES. 



•by 



E. LLOYD PRAEGER, B.A., M.R.I.A. 

Illustrated by Drawings from Nature by S. Rosamond Praegrer, 

and Photographs by R. Welch. 

Handsome Cloth, 7s. 6d. Gilt, for Presentation, 8s. 6d. 

Orneral Contents. — A Daisy-Starred Pasture — Under the Hawthorns 
— By the River — Along the Shingle — A Fragrant Hedgerow — A Connemara 
Bog — Where the Samphire grows — A Flowery Meadow — Among the Corn 
(a Study in Weeds) — In the Home of the Alpines — A City Rubbish-Heap — 
Glossary. 

"A fresu and stimulating book . . . should take a high place . . . Tha 
Illustrations are drawn with much skill."— Tlie Times. 

" Beautifully illustrated. . . . One of the most accurate as well as 
interesting books of the kind we have seen." — Athenaeum. 

"Redolent with the scent of woodland and meadow." — The Standard. 

"A Series of stimulating and delightful Chapters on Field-Botany."— Th* 
Scotsman. 

" A work as fresh in many ways as the flowers themselves of which it treats. Th* 
eiOH stork of information which the book contains . . ." — The Garden. 



OPEfl-AlU STUDIES IJ1 GEOLOGY: 

An Introduction to Geology Out-of-doors. 

BY 

GRENVILLE A. J. COLE, F.G.S., M.R.I.A., 

Professor of Geology in the Royal College of Science for Ireland. 

With 12 Full-Page //lustrations from Photographs. Cloth. 8s. 6d. 

General Contents. — The Materials of the Earth — A Mountain Hollow 
— Down the Valley— Along the Shore — Across the Plains — Dead Volcanoes 
—A Granite Highland— The Annals of the Earth— The Surrey Hilli— Th# 
Folds of the Mountains. 

"The fascinating 'Open-Air Studies' of Prof. Cole give the subject a glow o» 
animation . . . cannot fail to arouse keen interest in geology."— Geological Jdaganne. 

"Eminently readable . . . every small detail in a scene touched with a sym- 
pathetic kindly pen that reminds one of the lingering brush of a Constable."— Miter*. 

"The work of Prof. Cole combines elegance of style with scientific thorough*!**,**— 
Petermann's Mittheilungen. 

" The book is worthy of its title : from cover to cover it is strong with bracing fres hn e — 
of the mountain and the field, while its accuracy and thoroughness show that it is thm 
work of an earnest and conscientious student . . . Full of picturesque touches whleb 
•re most welcome."— Natural Science. 

*• A charming book, beautifully illustrated.'*— Athensmm. 
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